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Synthetic Fiber Developments in Germany, I 


The Synthetic Fibers Team of the Technical Industrial Intelligence Corps, to- 
gether with a team from the United Kingdom, in the summer of 1945 searched the 
synthetic fiber and film factories of Germany, Austria, Holland, and Italy for all 
information which might be of assistance to our industry. 

The findings of the combined American and British teams are contained in an 


official report, soon to be published under the title at the head of this article.* 


This 


report contains a 54-page summary which is intended for the reader who wishes to 


get only the general picture. 


That portion of this summary which is of the broadest general interest is contained 
in this article and in one which will appear in the May issue of TEXTILE RESEARCH 


JOURNAL. 


General Textile Condition in Germany 


1. Cotton 

Even before the war the plan of the Reich Govern- 
ment was to make Germany independent of foreign 
raw materials for fibers. To accomplish this it was 
planned to take advantage of Germany’s many forests 
to produce rayon staple to replace cotton and to pro- 
duce rayon wool-type fibers to replace wool. The 
enormous expansion of the production of rayon 
staple fiber which took place in the years 1937 to 
1940 would indicate that the Germans had made 
great strides in this direction. They were able to 
produce staple at a price lower than the cost of cot- 
ton and this was a tremendous factor. The greater 
secondary swelling and lower wet strength of the 
viscose staple made it rather unsatisfactory for some 
uses in wearing apparel and for certain technical 

*PB Report 7416. For information write to Textile Re- 
search Institute. 


uses, so the cotton available was reserved for these 
uses. When the war cut off all supplies of cotton, 
staple and other synthetic fibers had to be used. 


2. Jute, Sisal, and Hemp 

The supply of jute, sisal, and hemp also became 
critical, and the production of such fibers syntheti- 
cally was started with some success. 


3. Wool 


Much of the same condition prevailed when the 
war cut off the supply of wool and the attempts to 
produce a wool-type fiber have been of considerable 
interest. 

There has long been a desire to produce a cheap 
fiber resembling the more expensive wool and _ the 
advent of staple fiber and its admixture with wool 
has emphasized this. The totalitarian policy and the 
shortage of wool made the production of a synthetic 
fiber with wool-like properties very necessary in 
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Germany and Italy. In general, there were two 
methods for production—the preparation of a pro- 
tein synthetic fiber and the modification, physically 
and chemically, of a regenerated cellulose fiber. 
The first method achieved commercial production 
in Italy, where Snia Viscosa, using casein, manufac- 
tured Lanital until 1944. The Team inspected the 
plant which prepared a 15-percent solution of casein 
in dilute alkali and spun filaments in a manner simi- 
lar to viscose spinning, but with a special glass spin- 
neret. 
viscose process involve keeping the fiber under ten- 
sion to give a temporary set, and it must be tanned or 


The major mechanical variations from the 


hardened with formaldehyde to give water-resistance. 
The Snia process did not commend itself to the Team 
because, among other things, the hardening phase 
involved emptying 40-percent formaldehyde onto an 
open filter, which meant that the workers had to 
wear gas masks. 

Lanital had two major defects : 

1. It became plastic and sticky in hot liquids and 
had to be dyed at low temperatures. 

2. It had an objectionable smell when wet. 

Production in Milan reached 15 tons/day of staple 
fiber. A similar product, “Tiolan,” was made in 
Germany on a_ small scale, but production was 
stopped in 1942 for lack of protein. 

The second method has been to prepare a crimped 
cellulose fiber from viscose, cuprammonium, or ace- 
tate solutions. Various and chemical 
methods of obtaining a crimp have been adopted. 
By such methods Vistra XT, Lanusa, Telusa, Floxa- 
lan, Drawinella, and Cupralan have been developed. 
It is noteworthy that all the viscose types were made 
in an approximately neutral spinning bath. 

Protein fibers, like Lanital, dye similarly to wool. 
It is desirable that fibers made from cellulose and 
mixed with wool should do the same; hence research 
has been directed towards what is termed the “ani- 
malization” of such fibers. Snia Viscosa attained 
such “animalization” by the addition of 3 percent of 
The fiber 
made in this way was known as “Cisalfa.’”” It was 
produced on a scale of 15 tons/day between the fac- 
tories of Padua and Rome. The “Cisalfa” fiber was 
more profitable to Snia than Lanital. 

All of the German attempts have included the ad- 


The 


mechanical 


casein to the viscose spinning solution. 


dition of an emulsion of resin to the viscose. 


newer attempts have employed resins which were 
nearly always derivatives of ethylene-imine. Ac- 
cording to some I. G. Farbenindustrie chemists, the 
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three-member ring opened and linked with cellulose, 
but this view was not held throughout I. G. The ex- 
periments were in the laboratory stage only, with the 
results not very promising, and, according to some 
opinions, the fibers tended to be brittle. 

Similar experiments were carried out with cellu- 
lose acetate but with limited success, because the 
light-fastness was not so good as that obtained with 
wool. Crease-resistance has been achieved by treat- 
ment of the fibers with Kaurit, a urea-formaldehyde 
resin. Dimensional stability and wear-resistance 
have also been obtained. Another type of Kaurit has 
been employed to improve the water-repellency of 
fibers. 

The most practical achievement came from the 
I. G. discovery that a mixture of viscose staple fiber 
and Perlon L gave a yarn which had excellent wear- 
ing properties in hosiery. As a result I. G. had a 
large factory (600 tons/month) in the course of 
erection for making Perlon L staple fiber. 

In all these German developments, however, only 
a superficial resemblance to wool has been achieved, 
and the problem of producing a synthetic fiber from 
cellulose which has the warmth, elasticity, moisture- 
absorption, felting properties, heat of wetting, etc., 
of natural wool remains unsolved. 

A small quantity of heavy-denier, wool-type vis- 
cose staple, sometimes treated with resin, was made 
to replace wool in carpet manufacture. 

A list of the wool-type fibers is given below: 


Fiber 
Vistra XT 
Vistra XTH 


Description Manufacturer 
I. G., Wolfen 


I. G., Wolfen 


Crimped viscose 
Crimped viscose treated 
with water-repellent 


Vistralan Animalized viscose I. G., Wolfen 

Cupralan Crimped cuprammo- I. G., Dormagen 
nium fiber 

Telusa Crimped high-tenacity Suddeutsche Zell- 
viscose wolle, Schwarza 

Duraflox Slightly crimped high- Spinnfaser Fabrik, 


A.G., Bettenhausen 
Spinnfaser Fabrik, 
A. G., Bettenhausen 


tenacity viscose 
Crimped viscose with a 
tough surface and cir- 
cular cross section * 
Crimped viscose, regen- 
erated in water; 
circular cross section 
Crimped cellulose 


Floxalan 
Glanzstoft 


Lanusa 


Drawinella A. Wacker, 


acetate Burghausen 
Tiolan Casein fiber Schwarza (removed 
to Kottbus) 
Lanital Casein fiber Snia Viscosa, Milan 
Cisalfa Viscose fiber containing Snia Viscosa, Milan 


casein 
* The xanthate is coagulated in bisulfite and treated with 
a second bath containing sulfuric acid. 
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Viscose Staple Fiber 
4. Staple Fiber Spinning 


(a) General. A_ better understanding of the 
trends of development of the German staple-fiber 
industry may be obtained by considering the eco- 
nomic and political forces which were brought to 


bear upon it. Beginning in the early thirties, Nazi 


policy and economy resulted in a diminution of im- 
ports, particularly in the field of textile raw ma- 


terials. The policy was articulated with a program 
to clothe the German people almost entirely from 
domestic products. To this end textile mills were 
assessed 9 marks per spindle, the funds being used 
to build new staple-fiber plants on a mass-production 
scale. At the same time it was necessary to provide 
domestic sources of raw materials for the existing 
plants and to limit or control the use of iron and 
other materials of construction. In order to imple- 
ment and effectuate this program, the rayon industry 
was organized into four combines, or rings, as fol- 
lows: Vereinigte Glanzstoff, 11 plants; I. G. Farben- 
industrie, 8 plants; Kunstseide Zellwolle, 6 plants; 
Phrix Konzern, 5 plants; Independents, 5 plants. 
This structure lent itself particularly well to the cen- 
tral direction of a totalitarian economy and under 
its influence the production of rayon increased from 
8,000 tons (metric) of staple and 30,000 tons of fila- 
ment yarn in 1933 to 315,000 tons of staple and 102,- 
000 tons of yarn in 1943. A survey of the industry 


This illustration appears 
on page 143 of the com- 
plete Report. 
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reveals that the economic plan included the following 
objectives : 

1. The substitution of German beech, pine, and 
straw pulps for Scandinavian spruce. 

2. The reduction of the consumption of chemicals 
and recovery of chemicals. 

3. The development of continuous alkali-cellulose 
processes to conserve iron and manpower. 

4. The development of various methods and treat- 
ments to increase the wear-resistance and laundering- 
resistance of rayon. 

5. The development of cellulose fibers with water- 
resistance and other wool-like properties. 

6. The development of specialty cellulose fibers 
such as jute-type, spun-dyed, cuprammonium, ace- 
tate, etc. 

7. The development of fully synthetic staple fibers 
to fulfill specific requirements. 


German effort has not given particular attention to 
new developments in the field of staple spinning prac- 
tice. The objective which motivated and controlled 
experimental endeavor was the achievement of high 
rates of production, often at the expense of quality. 
Accordingly, the principal accomplishment has been 
the provision of larger spinnerets and machines, sys- 
tems of recovering chemicals, and the like. Several 
designs of staple wet-processing units have been de- 
veloped for large-scale operations. The work has 
centered largely around the providing of mechanical 











STAPLE SPINNING ARRANGEMENT — KREFELD 
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means for moving the staple or tow forward while it 
is being treated with various solutions and washed. 

The use of machines and processes to open staple 
in the wet state is quite common. Usually, but not 
always, there is a subsequent opening or picking 
treatment after the staple is dried. Conventional 
tunnel driers are universally used. One-, three-, 
four-, and five-pass driers have been observed. Up- 
draft is used in some cases as long as the staple is 
moist. 

Baling practice is usually conventional but one mill 
used a polyvinyl chloride film as a wrapper liner to 
preserve moisture content and give better protection. 
Other mills were preparing staple picker lap and 
shipping it in rolls. 

(b) Pumps. 
75 ce. per revolution were found to have been in use. 
Verdohl (in Westphalia near Hagen) pumps of 6 cc. 


Barmag pumps of 6 cc., 20 cc., and 


and 75 cc. and Snia pumps of 3 cc. per revolution 
were found. The Snia pumps were said to require 
too high a speed because of the small delivery, but 
otherwise there was no indication of difficulty with 
any particular type. All the types mentioned are 
gear pumps. 

(c) Jets for Staple. 
mon jet metal. Its use is apparently due to lack of 
platinum and gold, since the latter alloy was preferred 
where available. In one plant it was said that an alloy 


Tantalum was the most com- 


of 70 percent platinum and 30 percent iridium is even 
better than platinum-gold. The jets for staple vary 
in diameter from 34 to 75 millimeters and have from 
1,800 to 12,000 holes for spinning 1.5 denier or less. 
The diameter of the hole varies from 60 to 100 
microns. 

(d) Spinning Machines. Positioning of the jets 
to spin vertically from the bottom of the bath with 
about 12-inch to 15-inch immersion was universal 
except for very heavy deniers which required longer 
immersions. All viscose spinning machines observed 
were arranged more or less like cotton spinning 
frames with a large number of operating positions 
on each side. The number per side varied from 15 
to 200, depending upon jet size and desired capacity. 
Capacities varied from 5 to 15 metric tons per day. 
It was the universal practice to gather the ends from 


at least one side of a machine into a cable for con- 
venient handling. 


As a whole, spinning practice has retrogressed, 
since many plants which formerly used godets had 
abandoned them for very crude and inexact porce- 
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lain guide arrangements for controlling tension and 
or stretch. Some plants, however, used godet wheels 
and applied about 50 percent stretch between these 
and subsequent rolls which handled the entire ca le. 
Two plants were applying the stretch in two steps. 
One applied 30 percent between the first and second 
godet and 38 percent through hot water between the 
second godets and a tow roll. The other used 40 
percent and 28 percent, respectively. This plant also 
obtained a certain degree of crimp in the staple aiter 
cutting. Spinning speeds vary from 60 to 80 m. m. 

(c) Cutting. Most plants preferred to cut the 
fiber soon after spinning and conduct the wet-proc- 
essing on the staple, but two plants processed the 
fiber like tow and cut it before drying. The Gru-gru 
cutter was the most common. It consists of two 
wheels with slotted rims and of intersecting knives 
which pass through the slots as the wheels turn and 
sever the cable of filaments, which is between the 
wheel rims. The second most common type of cut- 
ter was the Hamel, which consists of a rotating disc 
bearing knives with means for feeding the cable with 
a water stream. Other types of cutters were either 
the mowing-blade type or the centrifugal type, de- 
scriptions of which are available. Staple lengths for 
cotton spinning are generally 34 mm. or 40 mm. 

(f) Spinning Bath. 
concentration of the spinning bath varied as follows: 


Among the various mills, 


Sulfuric acid, 120 to 150 grams per liter. 

Sodium sulfate, 250 to 360 grams per liter. 

Zinc sulfate, regular staple, 5 to 15 grams per liter. 
High-tenacity staple, to 40 grams per liter. 
Temperature of bath, 40° to 50°. 


In order to develop crimp, a rough surface, and 
other properties simulating the superficial properties 
of wool, the Germans developed several processes 
which had two stages, with only partial regeneration 
in the first step and full regeneration after cutting 
and relaxing tension. The process for Vistra XT 
and XTH involved coagulating in a bath containing 
ammonium sulfate and regenerating after cutting 
with hot sodium sulfate solution. That for Lanusa 
and Telusa involved spinning viscose in water with 
cuprammonium-process funnels and regenerating in 
The Floxalan process in- 
volves a primary bath of sodium bisulfite and a 
secondary bath of sulfuric acid. Making Cuprama 
involves spinning cuprammonium solution in convel- 
tional funnels but cutting as “blue” fiber, after which 


acid as a secondary step. 
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regeneration and shrinkage are completed with sul- 
furic acid to produce a crimped fiber. 

(g) Consumption and Recovery of Chemicals. 
The primary German approach to conservation of 
chemical raw materials was to reduce the soda and 
increase the cellulose in the viscose solution. Fi- 
nally, in 1944, the maximum consumption of raw ma- 
terial for each type of viscose rayon was stipulated 
as follows: 


Maximum Consumption of Raw Material Stipulated at the 
Meeting of Betriebs-Chemiker-Kommission der 
Fachgruppe Chemische Fasern on 5-16-44 


SO; NaOH CS,* 
kg/100 kg 


Pulp 


Rayon (filament) 
Normal 125 95 35 
High-tenacity 215 130 40 
Lanusa (Premnitz) 180 130 ? 


Staple Fiber 
Normal 105 95 35 
High-tenacity 120 105 37 
Lanusa (Premnitz) 210 105 40 


Maximum Consumption of Raw Material According to 
Experience of Vereinigte Glanzstoff 


Special viscose 

6.5% cell., 8.0% NaOH 
Normal viscose 

8.0% cell., 7.0% NaOH 110 36 110 
Halbspar viscose 

8.5% cell., 6.0% NaOH 105 34 110 
Spar viscose 


8.0% cell., 4.8% NaOH 95 33 110 


200 130 38 103°” 


Carbon bisulfide recovery from staple fiber manu- 
facture is practically universal. The more common 
iethod is by condensation, but some activated-char- 
coal (Lurgi) systems are in use. The recovery of 
spinning-bath chemical by evaporation of excess 
water is universal. The removal of sodium sulfate 
by vacuum crystallization is quite common, but a 
number of plants do not sell the Glauber salt. Con- 
siderable research was under way to find satisfactory 
leans of regenerating and re-using sodium sulfate but 
no successful commercial installation was observed. 
All viscose staple plants recover spinning acid by 
evaporation of the generated water. Most plants 
also crystallize the generated sodum sulfate as Glau- 
ber salt but not all can sell the crystals. No anhy- 
Carbon bisul- 


ide was recovered in practically all staple plants. 


lrous salt production was observed. 


he most common method was to vaporize with hot 


* CS. consumption based on cellulose in xanthate. 
“Up to 70% refined pulp used. 


CONTINOUS SPINNING MACHINE 
LENZING AUSTRIA 


Photograph of continuous spinning machine, taken 
from the Report, page 174. 


water, condense with cold water, neutralize in a 
tower with caustic or redistill. This 
method is said to require a minimum vaporous CS, 
concentration of 10 percent and was reported to re- 
cover about 30 percent of the original amount used. 
Some plants prefer to work below the flammable 
limit and produce CS, concentrations of 10 to 14 
g./cu.m. This gas is first scrubbed with soda-ash 
solution and then the CS, is absorbed by activated 


and wash 


charcoal by the Lurgi system. This procedure is 
said to recover up to 35 percent of the original amount 
of bisulfide. No commercial system of regenerating 
sodium sulfate was observed. 

(h) Wet-Processing. The Haubold is the most 
common wet-processing machine for staple. There 
is a 10-metric-ton-per-day machine of 1.5-m. width 
and a 25-ton-per-day unit of 3.0-m. width. These 
advance a fleece formed from the cut staple by means 
of a deck of alternating stationary and _ oscillating 
stainless-steel rails. The rate of advance is 1.0 to 
1.2 m./m. and there are a number of successive sta- 
tions of approximately 2.0-m. length. 
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Four types of after-treatment machines are in use 
in Germany: (1) tow or rope method, (2) Hol- 
lander, (3) advancing-rail, and (4) sieve-conveyor. 

The cutting of the viscose rayon staple tow is gen- 
erally carried out before the after-treatment process. 
The staple fiber suspension, divested of CS, to dif- 
ferent degrees, is distributed on the purification 
machine by means of an oscillating pipe or trough. 
The Haubold machine manufactured in Chemnitz 
utilized the advancing-rail principle. This machine 
is almost universally used in the newer plants. 
While several plants are using various types of tow- 
purification machines, all of them indicated a desire 
to change to machines of a different type. Purifica- 
tion of viscose staple by the Hollander method is 
considered obsolete even by the plants using this 
method because of excessive formation of neps. 

Although the advancing-rail machine is_ widely 
used, the industry is still striving for a more satis- 
factory machine for the fine-filament deniers. The 
movement of the fibers on the advancing-rail ma- 
chines is conducive to nep formation. The greater 
production capacity afforded by the activation of the 
fibers on the advancing-rail type has resulted in its 
adoption in the newer plants which are producing 1.5- 
or higher, denier-per-filament staple. 

Approximately one-half of the German plants have 
made their process a continuous one, between the 
purification machine and the drier. This has been 
accomplished by the installation of short sieve or 
screen conveyors of various types. The Kiefer 
(Feuerbach—Stuttgart ) Machine mentioned in this 
report incorporates the features of distribution, fin- 
ishing, and pressing. 

In general, the German practice is to wash the 
staple free of spinning bath, then to treat it with 
about 0.5-percent NaOH, Na.S, or Na,SO, to re- 
move sulfur, then to wash it free of desulfuring agent 
and treat with an “Aviwasch” solution or finish bath. 
The Soromins were by far the most commonly 
used products for finishing. Soromin SG was used 
for cotton-system staple and Soromin AF for woolen 
types. The concentration varies from 0.1 to 0.3 per- 
cent. It is universal practice to reduce moisture con- 
tent to about 60 percent either by passing the staple 
through squeeze rolls or by centrifuging. Most 
plants sluice or float their staple at some point in 
the process but objection has been raised to the more 
or less matted condition of the staple which results. 
Other processing machines for staple include the 
Barmag, which consists of a series of endless sieve 
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bands on suitable rollers; the I. G. Farben machine 
at Dormagen, which consists of a perforated piate 
conveyor; and the Blaschke machine, which consists 
of interlocking rolls. For one reason or another 
these have not had popular reception. 

(i) Strengths and Quality. The Germans report 
strengths of normal staple of 2.2 g./den. dry and 14 
g./den. wet; of high-tenacity staple up to 3.00 ¢./ 
den. dry and up to 1.9 g./den. wet. However, it 
is to be remembered that their testing methods differ 
from those in America and give a higher result for 
the same staple. Other qualities of staple, such as 
general appearance, freedom from tangled or matted 
masses, and the like, left something to be desired. 

(7) Wear- and Laundering-Resistance. ‘The 
greatest effort to improve the qualities of viscose 
staple was directed toward improving its resistance 
to abrasion and laundering. The early effort was to 
improve wet strength. By increasing the zinc in the 
spinning bath and applying increased stretch in the 
presence of hot water, a limited success was achieved, 
particularly with Colva, Duraflox, and Vistra CWW. 
However, the Germans soon became convinced that 
high wet strength alone did not necessarily give the 
desired resistance and that too high a degree of 
orientation in the fiber was actually harmful. Ac- 
cordingly, attention was turned to reducing the swell- 
ing tendency of rayon in the presence of water and/ 
or the rate of water imbibition. 
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FIGURE 2. 
APPARATUS FOR THE DETERMINATION OF THE SWELLING 
CRITERIA OF CELLULOSE. 


5 - Test Disks 

6 = Metal Rod With Fixed and 
Loose Plates(10 g.) 

7 - Brass Cylinder(800 g.) 


Un-swollen 
After Swelling 
After Draining 
Iron Disk Punch 


Panny 
o.4 4% 


This drawing, with the legend in typescript, ts repro- 
duced from page 283 of the Report. 
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ormaldehyde Treatment: In this connection, the 
Germans first tried a reaction of the cellulose fiber 
with formaldehyde which gave only limited success 
in the clothing field but proved quite practicable for 
filter cloths. The fabric was treated with a dilute 
formaldehyde solution containing a catalyst such as 
an ammonium salt and a resin-forming compound 
such as urea. Many different formulations were 
used and elevated temperature was or was not re- 
quired, according to the formula. One treatment 


is as follows: 


Immerse 1 part of fiber in 20 parts of 
the following solution at room temperature : 


30% formaldehyde 160 g./l. 
AICI, 6 g./l. 
pH value 0.8 


Hydroextract to 0.4 g. formaldehyde per kg. 
of fiber. Dry at 120°C for 200 minutes. 


Various formulas using ammonium salts, etc., are 
available in other reports. The treatment is applied 
to the fabric because of the simplicity of application 
and curing and the minimizing of wicking; it is not 
practical for application to fiber prior to spinning. 

The weaknesses of the formaldehyde treatments 
lay in non-uniform results, brittleness of the fiber, 
and interference with dyeing properties. If the 
swelling capacity of normal rayon is called 100, a 
fiber which has been reduced by formaldehyde to a 
swelling capacity of 60 or less is too brittle for tex- 
tiles. The temperature of the condensation reaction 
is above the vaporization temperature of water, so 
that the solids tend to concentrate at the drying sur- 
face by wicking, thus giving non-uniformity. The 
lowered water-absorption rate rendered dyeing dif- 
ficult and quite likely to be non-uniform. These 
difficulties led to the development of “Kaurit” treat- 
ments. 

“Kaurit” or Resin Treatments: Resin treatments 
were developed to improve the laundering- and wear- 
resistance, dimensional stability, and crease-resist- 
ance of staple-fiber fabrics. They were quite success- 
ful when applied to fabrics (not to fiber) of proper 
construction and with the proper care. “Kaurit’”” KF 
is dimethylol urea. 
ently laundry-fast and I. G. Farbenindustrie was 


It was found not to be suffici- 


working with H6 105 as an anchoring compound. 
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H6 105 is made by reacting hexamethylene diisocyan- 
ate with ethylene-imine, viz. : 


CH2 





4 
O—C—=N—(CH2)s—N=C=0 + 2 HN > 





CH: 
HC 860d s+ HO CH; 
KS. II ‘ae ee 
N—C—N—(CH:)e—N—C—N 
rol 
H2C CHe 


H6 105 


Melamine resins were also used to make fabrics 
creaseproof and resistant to laundering. 

Dr. Gutemann of I. G. Farbenindustrie states that 
three conditions are essential to the proper applica- 
tion of resins to cellulose fabrics. First, the resin 
must be 100 percent monomeric with no dimer or 
trimer, and the bath must be entirely free of turbidity. 
Triethanolamine as a stabilizer. Second, 
complete penetration must be assured. Very good 
results were obtained by swelling the fiber in fabric 
form, with lateral shrinkage, by means of KOH solu- 
tion. The resin was applied to the swollen material 
after washing out the alkali. Third, steps must be 
taken to prevent surface concentration during drying 
and curing. Equal air blasts and heat must be ap- 
plied to each side of the web and the rate of drying 
must be low enough to prevent the formation of a 
surface skin. The non-uniformities and dyeing dif- 
ficulties resulting from lack of such care led to the 
development of H6 1-193, which appears very prom- 
ising. 

This material has been developed on a laboratory 
scale and, if it can be stabilized in monomeric form, 
the following advantages are claimed : 


is used 


— 


. Polymerizes at 70°C. 

Because of its low polymerization temperature, 
there is no wicking. 

3. Accordingly, it is applicable to fiber as well as 


bh 


to fabric. 

Produces a non-swelling fiber. 

Gives good wet strengths to the fabric. 

Gives non-shrinking effect. 

Gives improved resistance to alkali solubility 

and to laundering. 

8. Improves dye affinity and gives better light- 
fastness and wash-fastness. 


NA wa > 


9. Probably can go to a very low-swelling fiber 
without lowering of abrasion-resistance. 
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10. Water-stable impressions can be made _ for 
novelty effects, as in crepes. 

11. Imparts resilience and good handle to fiber 
and fabric. 


The material is 2-4-6-triethylene-imine-1-3-5-tria- 


zine: 








CH: N CH, 
ee te ee 
N—C C—N 
rll Pe 
CH: CH, 
N N 
\ 7 
& 

N 
an a 
C———C 
He He 


It is dissolved in water to a concentration of 50 
g./l., and the textile material is impregnated there- 
with and dried at the ordinary drying temperature 
of 100°C. The heat treatment should be uniformly 
controlled to prevent non-uniform polymerization. 

(k) Water-Resistance and Wool Character. The 
statements on the development in staple fiber of 
water-resistance and wool character are quite con- 
fused and contradictory. According to what is prob- 
ably the most reliable information, the work in this 
field caused some of the German personnel involved 
considerable discomfiture. It seems that consider- 
able progress had been made through resin treat- 
ments and other means for providing rayon fabrics 
with wool character for civilian use, such as men’s 
sport suits and the like. Some managerially power- 
ful but technically uninformed individuals apparently 
assured the Nazi government of the German rayon 
industry’s ability to supply a cellulose fiber which 
would be the full equivalent of wool for use in field 
uniforms of normal woolen or worsted construction. 
When increased demands and a limited supply of 
wool forced increases in the rayon content of field 
uniforms up to 60 percent with no substantial change 
in the construction, the predictions for performance 
of this type of fabric in field use were not fulfilled. 
Thereupon certain individuals were said to have been 
told that they would be required to make good the 
assurances, and, accordingly, much research was con- 
ducted and many reports were written under duress. 

When the distortions resultant from this situation 
are disregarded, it seems that the Germans achieved 
a fair success in duplicating the superficial character- 


istics and the processing characteristics of wool, but 
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only a limited success in imparting water-repellency, 
permanency of crimp, or resiliency of handle. When 
steps which imparted these qualities were carried to 
the desired degree a brittle fiber was said to have re- 
sulted. Thus, with the possible exception of H6 |- 
107 as described below, the various methods of treat- 
ment should probably be applied to civilian clothing 
rather than to military uniforms. 

In this connection it is to be noted that the Rus- 
sians, too, lacked adequate supplies of wool, but by 
utilizing proper construction of cellulose fibers they 


successfully maintained their army in the field. 


through four winters. 

The early German method of providing a water- 
resistant fiber for use in fabrics of wool character was 
to coat the fibers with a wax and water-repellent 
soap. Later, compounds were developed which, it 
is claimed, condense with and eliminate some of the 
hydrophilic alcohol groups of cellulose. 

The early “Hydrophoberin” treatment involved 
the use of Persistol Ground, or ceresin wax emulsion, 
and Persistol Salt, or Zr (OCL),. A solution of 
20 g./l. of wax is first used on the fiber or fabric, 
then a solution of salt of similar concentration. This 
is done at 30°C. Thereafter the fiber is dried at 
normal drying temperature. This treatment was 
said to have been abandoned because it made the fiber 
brittle. 

Then came the development of Persistol LA for 
the production of Vistra XTH. The paste is an 
emulsion of stearic methylol amide: 


Ci7H3; CONHCH:0H 


This material was added to the viscose in amounts 
of 1 percent solids based on the cellulose. The fiber 
dyed with difficulty because of reduced water-ab- 
sorption rates, but the dyeings were said to be uni- 
form. The stability of the treatment, although fairly 
good, still left something to be desired, so Persistol 
VS was developed. This is n-octadecyl ethylene 


urea: 
H O CH, 
| || 
H37Cis—-N—C—N 
hy 
CH, 


Fifty to 60 g./l. of emulsion containing 25 percent 
of the material plus an emulsifier were added to a 
bath with which the fiber was treated. It cannot be 
added to the viscose owing to instability of ethylene- 
imine to the acid in the spinning bath. Thereafter 
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the fiber (or fabric) was dried and baked at 120°C 
for | hour. The resultant material had water-repel- 
lency which is claimed to be somewhat better than 
that of Velan and it is said to be practically laundry- 
fast. The fibers were somewhat brittle and lacking 
in abrasion-resistance. 

The next step was the development of Ho 1-107, 
which is the following emulsion: 


16.25% n-octadecyl ethylene urea (see above) 
8.75% 4,4’ di(ethyvlene urea) diphenyl methane: 


HC O H HO CH: 


H 
\| | | | | a 


H.C H CH: 
6.00% Igepon T (as emulsifier) 
69.00% water 


Sixty g./l. of emulsion were added to the finish 
bath. The fiber is hydroextracted by pressing or 
centrifuging, is dried and baked at 130° to 140°C 
until the agent no longer dusts off. The effect is 
said to be quite stable, resisting fulling at 70°C. 
This Hydrophoberin treatment was used extensively 
for German army uniforms. It is said by persons 
other than those responsible for its development to 
have greater permanency than Persistol VS but to 
produce a more brittle fiber. 

(1) Crimped Staple. The German efforts to du- 
plicate the superficial properties of wool in order to 
impart processing properties suitable for the wool 
system were largely directed toward developing 
crimped staple. The Vistra XT process (see the 
complete Report, page 309) involved coagulation of 
xanthate fibers which were later regenerated with 
hot Na,SO, solution. “Vicu” of 
staple designates a fiber made by stretch-spinning a 
high-viscosity viscose solution into water, using cu- 
prammonium spinning methods and equipment. The 
process is described in the Report, pages 210 and 269. 
Such products include Telusa and Lanusa and are 
used principally as mixtures with wool in men’s 
wear, because they have a crimpy and more or less 
woolly character. They are also said to wear better 
than regular viscose and to be more wash-fast. 

Cuprama SK is a cuprammonium staple which is 
crimped by cutting while it is in the alkaline state. 
It was said to have the best wool character of any 
German cellulose fiber and was the one preferred by 
Worsted spinners. This fiber, along with Vistra XT, 
Was used in blankets, although in Germany acetate 
staple is claimed to be the preferred blanket fiber. 


viscose-cupra 





developed a satisfactory tester for measuring fatigue- 
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Telusa and Vistra XT of 12-to-15 denier was used 
for floor coverings. 

Floxalan was produced for a while by Vereinigte 
Glanzstoff by a spinning process which involved an 
initial bath of sodium bisulfite followed by a sulfuric 
acid bath. The fiber was crimpy and had a rough 


surface. 


5. Production of Tire Yarn 


A statement by Dr. Weber of Continental Com- 
pany, Hannover (the largest producer of tires in 
Germany), that Pirelli (the largest maker of tire 
yarn and tires in Italy) could use a lighter tire car- 
cass than the German manufacturers because of the 
better quality of their rayon tire yarn, and also that 
Glanzstoff at Obernberg made the best tire yarn in 
Germany, kindled our interest in the production of 
tire yarn in both of these countries. Actual exami- 
nation of the methods used and the resulting product 
obtained convinced all members of the Team that the 
tire yarn produced by both of these countries is in- 
ferior to that produced in England and the United 
States. 
in most cases, no double godets, and’ no controlled 


Here again complicated thread travel and, 


stretch produced a thread of varying tenacity and 
with a fairly high elongation at the break. 

In spite of these faults, production was increased 
until it was estimated that Germany was producing 
approximately 56,000,000 pounds yearly before pro- 
The 
lack of cotton linters forced the Germans to use wood 
pulp exclusively for tire yarn production. The little 
Swedish pulp and high alpha German pulp obtainable 


duction was curtailed because of lack of coal. 


were allocated to tire-yarn plants. The viscose was 
made by the conventional batch or continuous process 
method but with more CS, used and usually making 
a higher ball-fall viscose. 

Spinning was done in some cases with double 
godets and with two baths or hot-water stretch cas- 
cade. In some cases no double godets were used 
and no hot-water stretch or second bath. The re- 
sulting tenacities were therefore irregular and lower 
than those obtained in England and the United 
States. 

Because of the lower tenacity it was necessary to 
use more plies in a tire, but this developed more heat 
in the tire, especially with Buna-S. This lowered 
the tire’s fatigue-resistance and caused adhesion. 

As far as could be learned, the Germans had not 
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resistance or flex life. The testers used were very 


elementary. 


6. Tow-to-Top Process 


When the Team first saw a “tow-to-top” breaking 
machine at I. G. Farben, Wolfen, they were quite 
impressed with it and decided better to evaluate it by 
a visit to the manufacturer of the machine and the 
workers who used it. At the factory they talked with 
the engineer who designed the machine. 

In general principle, this machine stretched the 
dried tow between rollers until every filament was 
broken. When worsted and woolen mills used this 
machine and the resulting “top” it was found that 
this very stretch was the thing they did not like, for 
it took all the kink or crinkle out of the yarn. For 
this reason they had not used the machine for years. 

At Zellwolle Lehrspinnerei, Denkendorf, the Team 
saw an experimental machine which cut the dried tow 
with a thin, rotating carborundum wheel and then 
laid it down to be drawn and twisted. This machine, 
which seemed to be the best one observed by the 
Team, lacked the fault of the other machine. The 
Textile Machinery Team is making a complete re- 
port on this machine, which is said to have great 
promise. 


7. Spinneret Manufacture 


The manufacture of spinnerets in Germany was in- 
vestigated at three plants: Eilfeld at Grobzig, I. G. 
Farben at Munich, and Heraeus at Hanau. 

All plants made jets of platinum-gold combination 
which varied from platinum 10 percent, gold 90 per- 
cent, to platinum 90 percent, gold 10 percent. All 
plants agreed that a 50-50 mixture gave the best re- 
sults, but they made jets to their customers’ specifica- 
tions. The punching of the holes was done in the 
customary way, but polishing was quite different at 
different plants. Some plants filled the holes with 
glass before polishing, while others plated the jet 
with nickel before polishing, claiming that this gave 
better results because the glass had a tendency to 
contain air bubbles which gave imperfect polishing. 

The addition of 0.3 to 0.5 percent rhodium was 
said to give a much better jet, as it reduced brittle- 
ness. The temperature of annealing was carefully 
controlled at all plants to give maximum hardness 
with minimum brittleness. 

All companies were engaged in the manufacture of 
tantalum jets for staple spinning, but the methods 
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used were quite conventional. Some jets were of 
large size and contained as many as 12,000 holes. 


8. Specialty Cellulose Fibers 


(a) Flameproof Staple. 
tan” was used to flameproof staple fiber. 
87 percent diammonium phosphate, 12 percent boric 
acid, 1 percent Soromin N. It was said to be 
the most effective agent known to the Germans al- 
though it is readily water-soluble. “Akustan S,” or 
sulfamide, was developed during the war: 

NH: 
SS 


Sse 2 
- ) 
ee 


Before the war “Akus- 
This is: 


Pal 
NH: 


It is not so effective as diammonium phosphate but 
it is neutral and can be combined with water-repel- 
lent and crease-resistance treatments. The diamino 
groups can be condensed with formaldehyde to give 
some improvement in stability against rinsing. Ii 
combined with Persistol and formaldehyde treat- 
ment, it will withstand occasional rain. If combined 
with urea-formaldehyde resins, formaldehyde, and 
aminosulfuric acid as a catalyst, it is stable against 
rinse and even against mild washing. The active in- 
gredient used is about 20 percent of the fiber weight. 

It is to be noted that the Germans have developed 
no flameproofing treatment which is both permanent 
and gives a texture which leaves the fabric suitable 
for clothing. 

(b) Cuprammonium Staple. As mentioned above, 
the properties of Cuprama, or crimped cupram- 
monium staple, make it quite popular with worsted 
and woolen spinners. The principal effort in the 
field of cuprammonium rayon has been directed to- 
ward cost reduction by methods for recovery of cop- 
per and ammonia (see Report, page 420). Ina 
separate report the recovery of copper by resin- 
exchange and the recovery of ammonium by vacuum- 
stripping are described. 

(c) Spun-Dyed Staple. Two plants in Germany 
were producing about 2,400 tons per month of spun- 
dyed staple, principally for use in admixture with 
wool. The details of the cuprammonium spun-dyed 
process are described in the report just mentioned. 

(d) Casein Staple. Details of German casein 
staple-fiber production are not available, since the 
only German plant at Kottbus is in Soviet hands. 
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Two types were manufactured—Thiolan and Thio- 
zell. Casein fibers have warmth and a_ specific 
gravity similar to those of wool and are claimed to 
have good resiliency. To date the German fibers 
are said to have lacked resistance to: (a) water, (b) 
heat, (c) fulling, (d) alkali, (e) laundering, and (f) 
bacteria. The wet strength and resistance to bac- 
teria are said to be considerably improved by treat- 
ing the fiber or fabric with the soluble ammonia com- 
plexes of zine salts, such as chloride or sulfate. 
Those persons interrogated did not feel optimistic 
about the future of casein fibers in Germany. 

(c) Animalized Fibers. To provide fiber for use 


with wool the Germans simplified the dyeing of mix- 
tures by rendering viscose fiber receptive to wool 


dyes. It was stated that Vistralan, Vistralan XT, 
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Artilana, Cupralan, and similar animalized cellulose 
fibers from non-German sources all lack adequate 
light-fastness and uniformity and are somewhat de- 
These disadvantages are con- 
Animalized 


ficient in strength. 
sidered to outweigh the advantages. 
acetate staple is more promising but still leaves some- 
thing to be desired (for details see Report, page 
972). 

(f) Jute and Mattress Fibers. 
were producing heavy-denier and long-fiber staple 
for use as a substitute for jute in twine or as a sub- 
stitute for horsehair in mattress filling. The principal 
objective was to produce a coarse fiber and no special 
techniques to obtain high strengths were employed. 
Some of the mattress fiber was curled and treated 
with urea-formaldehyde resin. 


Several plants 
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Relation of Fiber Diameter to Modification of Wool 
Resulting from Chemical Processing 


Daniel Frishman, Arthur L. Smith, and Milton Harris 


Tue reactions between wool and active solutions 
encountered during processing of the fibers are 
heterogeneous ; that is, they involve the reactions be- 
tween a solid and a liquid. Where the reaction rate 
is low in comparison with the rate of diffusion of the 
active chemical agent through the fiber, the modifica- 
tion or damage to the fiber is more or less uniform 
throughout the fibers. However, in commercial proc- 
essing of wool, these conditions are not always ob- 
tained, and the treatments may result in non-uniform 
modification of a fiber, the surface portion being more 
affected than the central regions. Thus, if fine and 
coarse fibers are treated under such conditions and 
the depth of penetration of the agent in all the fibers 
is the same, the fine fibers will be relatively more 
damaged than the coarse fibers. This effect was 
emphasized in recent studies on the chlorination of 
fibers in shrink-resistant treatments. 


Materials and Methods 


Eighteen wool fibers ranging from 18 to 46 mi- 
crons in diameter were used in these experiments. 
The fibers were purified by washing in alcohol, ether, 
and water, and then 5-centimeter lengths were 
mounted between two glass hooks with polystyrene 
cement. The diameter of each fiber was determined 
microscopically by measuring the fiber in at least 
ten places along its length. 

The effect of the treatments on the fiber was de- 
termined by load-elongation measurements of fibers 
before and after chemical treatment.* From these 
measurements the 30 percent index, which is used as 
a criterion of extent of modification, is calculated. 
The general procedure was as follows: Each fiber, 
immersed in distilled water at 25°C, was elongated to 
30 percent, allowed to recover, and then relaxed for 
24 hours in water. The fibers were then placed in 
perforated Saran capsules to protect them from me- 
chanical damage during the treatment. The cap- 
sules were stirred for 30 minutes in a bath contain- 


* Sookne, A. M., and Rutherford, H. A., J. Research 
Natl. Bur. Standards 31, 25-31 (1943). 


From the Research Laboratories of Milton Harris Associates, Washington, D. C. 





ing 2.5 percent wool, 0.1 percent HTH,** and 1 


percent HCl on the weight of the bath. The tem- 
perature was 20°C and the pH was 1.6. The chio- 
rination was followed by rinsing in running water, 
and the fibers were removed from the capsules and 
again elongated to 30 percent. The areas under the 
load-elongation curves of the untreated and treated 


fibers were measured with a planimeter and the ratio 


_work to stretch treated fiber 30% _ ¥ s99 
work to stretch untreated fiber 30% 


is the 30 percent index. 





** High-test hypochlorite is 70 percent calcium hypochlorite 
and 30 percent inert ingredients. 
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Fic. 1. Thirty percent index as a function of the 


diameter. 
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Results and Discussion 


The relationship between the 30 percent index 
and the fiber diameter shown in Figure 1 makes it 
apparent that the fine fibers were affected to a much 
greater extent during chlorination than were the 
coarse ones. That this phenomenon is apparently 
due to the penetration into and reaction of the chlo- 
rine with an equal depth in all the fibers, and hence a 
greater percentage modification of fine fibers, is 
readily demonstrable, as shown below. 

The work required to stretch an untreated fiber is 
proportional to the square of its radius, as shown in 
Figure 2. The line formed by these points should 
pass through the origin, and its failure to do so may 
be attributed to the fact that a wool fiber is not a 
perfect cylinder and a microscopic measurement of 
its diameter involves some constant source of error. 

The work required to stretch the untreated fiber 
30 percent may be expressed as Cr* where C is a 


constant and r is the radius of the fiber. Assuming 


then that the chlorinating treatment modified the 
properties of an outer layer equivalent to thickness 
X so as to nullify its contribution to the stress-strain 
property, the 30 percent index can be expressed as: 


a X 100 = 30% index. 


Fic. 3. 


dex as a 


Thirty percent in- 
function of the 
radius squared. The points 
are experimental values and 
the curves are (r—X)?/r? 
as a function of r?. 


200 300 400 500 
RADIUS SQUARED (SQUARE MICRONS) 
Fic. 2. The work necessary to stretch 1 centimeter 
of wool fiber 30 percent, as a function of the radius 
squared. 
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Substituting the measured value of r and the 30 per- 
cent index for each fiber into this equation gives an 
average value of X = 1.53 microns with a standard 
deviation of 0.25 micron. 

In Figure 3 the 30 percent index has been plotted 
against 7’. The points represent the experimental 
ralues, and the curves represent the calculated re- 
sults obtained by substituting for X the values 1.0, 
1.5, and 2.0, respectively, in the expression 


(r — X)2/r*. 


r was given values from 7 to 22.3 microns. The fact 
that the curve obtained when X = 1.5 is a good fit 
for the experimental data indicates that the penetra- 
tion was essentially equal in all fibers, and therefore, 
on a percentage basis, the fine fibers have been modi- 
fied to a greater extent than the coarse ones. When 
X is assigned a larger value, such as 4, a greater 





TEXTILE RESEARCH JOURNAL 





variation of 30 percent index with diameter is pre- 
dicted, and there is experimental evidence from 
more drastic chlorination processes where the fibers 
have been extensively modified that this is the case, 

It should be emphasized that the, experimental 
data presented represent only one specific chlorina- 
tion process. However, similar results were o)b- 
tained with other reagents of the type which are 
known to react rapidly with the outer layers of the 
wool fiber. Therefore, it seems possible that this 
method of studying fiber modification could be ad- 
vantageously used to investigate the effects of com- 
mercial wool processes, such as carbonizing, bleach- 
ing, etc. Thus, for example, on the basis of these 
considerations a satisfactory process developed {or 
coarse fibers might prove too drastic when applied 
to fine fibers, and result in excessive damage to the 
latter. 
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Cellulose Studies* 


Il. 


Hyperoxidation of Cellulose with Concentrated Sodium 


Hypobromite Solutions. A Simple Method for the Deter- 
mination of Hypobromite and Bromate Ions in the 
Presence of Each Other 


Paul Van Fossen** and Eugene Pacsu 


Contribution from The Textile Foundation and the Frick Chemical Laboratory at 
Princeton University 


Oxidation of cotton by somewhat concentrated alkaline hypobromite solutions ts 


non-selective and approaches the extent of a wet combustion. 


A method is pro- 


posed for rapid determination of the composition of hypobromite-bromate mixtures. 


Introduction and Summary 


As one phase of the general research program of 
The Textile Foundation, investigations are being car- 
ried out to study more thoroughly the chemical re- 
actions between cellulose and alkaline hypobromite 
solutions. A preliminary part of this work consisted 
of a series of experiments in which samples of cotton 
were oxidized with fairly concentrated solutions of 
sodium hypobromite in moderately strong alkali. As 
a result of these experiments, it was found that 
0.2 and 0.4N sodium hypobromite solutions in 1N 
sodium hydroxide are not specific oxidants for any 
one group or linkage in the cellulose molecule. 
Under the conditions employed it was possible to 
oxidize cellulose to a degree approaching a wet com- 
bustion. Since sodium hypobromite in alkaline solu- 
tion is partially converted to sodium bromide and 
sodium bromate, neither of which has any oxidizing 
effect on cellulose, it was necessary to study this 
transformation under the conditions of the experi- 
ments in order to obtain a true estimation of the 
potential oxidizing power of the solutions. These 
studies in turn made desirable a rapid and simple 
method for the quantitative determination of hypo- 
bromite and bromate ions in the presence of each 
other. A new procedure for this analysis was 
worked out and checked against the potentiometric 
method of Ctippers [1]. 


* This is the third paper in a series—‘Cellulose Studies.” 
The first two appeared in the October, 1945, and the March, 
1946, issues. 

** Fellow of the Textile Research Institute. 


A. Instability of the Hypobromite Ion 


To study the effect of concentrated alkaline hypo- 
bromite solutions on cellulose it was decided to use 
solutions which were approximately 0.2 and 0.4N 
with respect to sodium hypobromite. It was de- 
sirable to keep the pH of these solutions constant 
throughout the oxidation and also to carry out the 
experiments at temperatures such that the oxidations 
would proceed at easily measurable rates but not so 
slowly that any experiment would be prolonged more 
than 3 or 4 days. In view of the previous studies 
[2] on the conversion of hypobromite into bromate 
ions, a few qualitative experiments were carried out 
to determine the best conditions for the oxidation of 
cellulose with 0.2 and 0.4N sodium hypobromite 
solutions. When sodium hypobromite solutions of 
these concentrations were prepared by dissolving the 
calculated quantities of liquid bromine in aqueous 
solutions of slightly more than an equivalent amount 
of sodium hydroxide, the pH of the resulting solu- 
tions was about 12. When samples of cotton were 
introduced, however, the pH of the solutions dropped 
rapidly as oxidation proceeded until the solutions be- 
came approximately neutral. The conversion of the 
hypobromite ions in these solutions into bromate and 
bromide ions took place rapidly at room temperature 
and at a considerably faster rate at 45°C. When 
0.4N sodium hypobromite solution was prepared as 
described above and then buffered to pH 10 with 
sodium carbonate and bicarbonate before the cellulose 
was added, the pH remained constant throughout the 
course of the oxidation. However, in the buffered 
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TABLE I. CHANGES IN THE HypoBROMITE ION ContTENT TABLE II. CHANGES IN THE HyposRomItE ION Conteyr 
oF A 0.2N SoLuTION OF NaOBr 1n 1N NaOH. oF A 0.4N SoL_utTion oF NaOBr tn 1N NaOH. 
TEMPERATURE = 45°C TEMPERATURE = 45°C 




















Time in hours 0 4 22 Time in hours 0 4 ZZ 27 


NaBrO; concentration; NaBrO; concentration; 

equivalents per liter 0.005 0.010 0.020 0.025 0.035 equivalents per liter 0.015 0.020 0.065 0.075 
NaOBr concentration; NaOBr concentration; 

equivalents per liter 0.195 0.190 0.179 0.174 0.165 equivalents per liter 0.375 0.370 0.325 0.315 
Total bromine concen- Total bromine concen- 

tration; equivalents tration; equivalents 

per liter 0.200 0.200 0.199 0.201 0.200 per liter 0.390 0.390 0.390 0.390 re 
Percent conversion of Percent conversion of eece 

OBr7 ions into BrO;— OBr ions into BrO;— OR 

ions a 5: I x 17.5 ions 3 : 16.7 19.2 


Time 
NaBi 
eq 
NaO) 
eq 
Tota 

tra 








MILLIEQUIVALENTS MILLIEQUIVALENTS 
40 





. SAMPLE : . SAMPLE 
- SAMPLE , . SAMPLE 
. SAMPLE 5 . SAMPLE 


SAMPLE F SAMPLE 





24 c 12 24 
TIME IN HOURS TIME IN HOURS 


Fic. 1. Oxidation of cellulose with 0.2N NaOBr Fic. 2. Oxidation of cellulose with 0.4N NaOBr 
in 1N NaOH. Millicquivalents oxygen consumed by in 1N NaOH. Milliequivalents oxygen consumed by | 
samples against time in hours. Temperature = 45°C. samples against time in hours. Temperature = 45°C. sam} 
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TABLE III. CHANGES IN THE HYPOBROMITE ION CONTENT ‘TABLE IV. CHANGES IN THE HYPOBROMITE ION CONTENT 
oF A 0.2N SoLutTion oF NaOBr tn 1N NaOH. OF A 0.4.NV SOLUTION OF NaOBr In 1N NaOH. 
TEMPERATURE = 30°C TEMPERATURE = 30°C 





Time in hours 0 25 118 Time in hours 0 4 25 118 
NaBrO; concentration; NaBrO; concentration; 

equivalents per liter 0.005 0.006 0.016 equivalents per liter 0.012 0.015 0.048 
NaOBr concentration; NaOBr concentration; 

equivalents per liter 0.186 0.185 0.175 equivalents per liter s 0.368 0.305 0.332 
Total bromine concen- Total bromine concen- 

tration; equivalents tration; equivalents 

per liter 0.191 0.191 0.191 per liter 0.380 0.380 0.380 
Percent conversion of Percent conversion of 

OBr™ ions into BrO;— OBr~ ions into BrO;~ 

ions be 3. 8.4 ions 


MILLIEQUIVALENTS MILLIEQUIVALENTS 
20/- 


1.6 -G. SAMPLE 1.6-G. SAMPLE 
0.8 -G. SAMPLE 0.8 - G. SAMPLE 


0.4 - G. SAMPLE 0.4 - G.SAMPLE 





0.2-G6.SAMPLE 0.2 -G. SAMPLE 





40 60 80 60 80 120 
TIME IN HOURS TIME IN HOURS 


. 3. Oxidation of cellulose with 0.2N NaOBr Fic. 4. Oxidation of cellulose with O4AN NaOBr 
NaOH. Milliequivalents oxygen consumed by in 1N NaOH. Milliequivalents oxygen consumed by 
sanipies against time in hours. Temperature = 30°C, samples against time in hours. Temperature = 30°C. 






































TABLE V. OxtpaTION OF CELLULOSE WitH 0.2N NaOBr 1n 1N NaOH. 


TEMPERATURE = 45°C 





Time in hours 0 


1.6-g. sample Total bromine concentration; 


of cotton milliequivalents per 100 cc. 19.1 
(1/100 mole) | NaBrO; concentration; milli- 
equivalents per 100 cc. 0.5 — 
Milliequivalents oxygen con- 
sumed by sample 0.0 1 
Equivalents oxygen consumed 
per glucose anhydride unit 0.0 





0.8-g. sample Total bromine concentration; 


Equivalents oxygen consumed 
per glucose anhydride unit 


Total bromine concentration; 





0.4-g. sample 


of cotton milliequivalents per 100 cc. 19.1 12. 
(1/200 mole) NaBrO; concentration; milli- 
equivalents per 100 cc. 0.5 — 
Milliequivalents oxygen con- 
sumed by sample 0.0 


2 3 5 8 10 12 24 0° 


54 23 11 10 09 
-—_ — — = ae 
13.7 16.8 180 181 18.2 


1.4 1.7 1.8 1.8 1.8 





oe 43 % WU 
a ae 
11.1 12.8 17.5 180 18.1 












of cotton milliequivalents per 100 cc. 19.1 18.0 12.8 10.0 5:5 3.5 2:5 2.0 1.0 
(1/400 mole) NaBrO; concentration; milli- 
equivalents per 100 cc. 0.5 - - 0.8 
Milliequivalents oxygen con- 
sumed by sample 0.0 Ba 6.3 9.1 13.6 156 166 17.1 18.1 


Equivalents oxygen consumed 
per glucose anhydride unit 


0.2-g. sample Total bromine concentration; 





of cotton milliequivalents per 100 cc. 19.1 
(1/800 mole) | NaBrO; concentration; milli- 
equivalents per 100 cc. 0.5 _ 
Milliequivalents oxygen con- 
sumed by sample 0.0 
Equivalents oxygen consumed 
per glucose anhydride unit 0.0 









L353, ISS 10.7 8.5 7.2 6.2 1.9 0.8 
— — 0.8 
3.8 5.6 84 606 HS 129 2 163 
3.0 4.5 6.7 8.5 9.5 10.3 13.8 








solution the rate of conversion of the hypobromite ion 
increased to such a degree that at 45°C the trans- 
formation of the reagent was taking place at a rate 
almost equal to that at which the cellulose was being 
oxidized. This effect was even more pronounced in 
a solution buffered to pH 8.5. Carrying out the oxi- 
dation at 0° with a solution of sodium hypobromite 
in an excess of alkali decreased this rate of trans- 
formation, but the oxidation reactions were also 
slowed down to such an extent that this temperature 
appeared impractical, considering the time required 
for the oxidations to go to completion. Attempts to 
counteract this undesirable effect of low temperature 
by increasing the hypobromite ion concentration in 
solutions containing an excess of alkali only resulted 
in increasing the rate of conversion of hypobromite 
ions to bromate ions beyond practical limits. 

As a result of the above observations it appeared 
that if 0.2 and 0.4N solutions of sodium hypobromite 
were to be used it would be necessary to keep the pH 






of the solutions above 12 in order to slow down the 
rate of conversion of the hypobromite ions as much 
Temperatures in the neighborhood of 
room temperature or slightly higher would be advisa- 
ble in order that the oxidation of the cellulose samples 


as possible. 


would proceed at a practical rate. The two tempera- 
tures selected at which to carry out the experiments 
were 30° and 45°C. The oxidizing solutions were 
prepared by dissolving the calculated quantities of 
liquid bromine in 1N sodium hydroxide, thus giving 
an excess of alkali which was sufficient to keep the 
pH above 12 at all times. The rates of the conver- 
sion of hypobromite ions into bromate ions were 
measured by keeping the solutions at 30° and 45 
in a thermostat and pipetting out 1-milliliter samples 
for analysis at various intervals of time. The sam- 
ples were analyzed for hypobromite and bromate tons 
by the method of Ciippers [1] using 0.1N sodium 
arsenite solution, and the results of these analyses 


are given in Tables I to IV. 
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TABLE VI. OXIDATION OF CELLULOSE WITH 0.4 


N NaOBr 1n 1N NaOH. TEMPERATURE = 45°C 





Time in hours 1 

Total bromine concentration; 
milliequivalents per 100 cc. 

NaBrO; concentration; milli- 


1.6-g. sample 
of cotton 
(1/100 mole) 


3 3 8 10 12 24 30 


2.8 1.6 1.4 





equivalents per 100 cc. 
Milliequivalents oxygen con- 

sumed by sample 
Equivalents oxygen consumed 

per glucose anhydride unit 


Total bromine concentration; 
milliequivalents per 100 cc. 
NaBrO; concentration; milli- 
equivalents per 100 cc. 
Milliequivalents oxygen con- 
sumed by sample 
Equivalents oxygen consumed 
per glucose anhydride unit 


().8-g. sample 
of cotton 


(1/200 mole) 


Total bromine concentration; 
milliequivalents per 100 cc. 
NaBrO; concentration; milli- 
equivalents per 100 cc. 
Milliequivalents oxygen con- 
sumed by sample 
Equivalents oxygen consumed 
per glucose anhydride unit 


0.4-¢. sample 
of cotton 
(1/400 mole) 


Total bromine concentration; 
milliequivalents per 100 cc. 
NaBrO; concentration; milli- 
equivalents per 100 cc. 
Milliequivalents oxygen con- 
sumed by sample 
Equivalents oxygen consumed 
per glucose anhydride unit 


0,.2-g. sample 
of cotton 
(1/800 mole) 





It can be seen from Tables I-IV that while the 
rates of conversion of the hypobromite ions over this 
temperature range were far from ideal from the 
standpoint of quantitatively controlled oxidations the 
solutions retained a high percentage of their original 
oxidizing power over a considerable period of time. 


B. Hyperoxidation of Cellulose with Alkaline 
Solutions of Sodium Hypobromite 

As mentioned already in this paper, it was desired 
to study the effect of concentrated solutions of 
sodium hypobromite on cellulose. The preparation 
of the solutions and the selection of temperatures at 
which to run the oxidations have already been dis- 
cussed in the preceding section. Surgical cotton 
Was used for these experiments, and it was dried in 
an oven at 50°C for 24 hours and then stored over 
phosphorus pentoxide in a vacuum desiccator until 
needed. Portions of 100 cc. of the oxidizing solu- 
tions were placed in 250-cc. Erlenmeyer flasks and 


BS 





18.7 2 é 252 


12.4 14.0 15.0 18.7 





brought to the desired temperature in a constant- 
temperature bath. Samples of the dried cotton were 
weighed out in molar proportions based on the mo- 
lecular weight of the glucose anhydride unit of cellu- 
lose, and these were then introduced into the flasks. 
Aliquot samples of 1 ml. were pipetted out of the 
reaction mixture at various intervals of time and 
analyzed for hypobromite and bromate ions by the 
method of Cuppers or for total available bromine by 
acidification, addition of potassium iodide, and titra- 
tion of the iodine with 0.1N sodium thiosulfate solu- 
tion. 
of cotton at the end of a given period of time was 
equal to the decrease in the total bromine concentra- 
tion of the oxidizing solution over the same period of 


The amount of oxygen consumed by a sample 
Jd p, 


time. 
ions were necessary to determine how much sodium 


The analyses for hypobromite and bromate 


hypobromite was available for oxidation of the cellu- 
lose at the beginning of an experiment or at the end 
of various time intervals. The results of these ex- 
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TABLE VII. Oxtpation oF CELLULOSE WITH 0.2N NaOBr IN 1N NaOH. TEMPERATURE = 30°C 
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70 ‘118 













Equivalents oxygen consumed 
per glucose anhydride unit 


0.8-g. sample Total bromine concentration; 





per glucose anhydride unit 


Total bromine concentration; 





0.4-g. sample 


Equivalents oxygen consumed 
per glucose anhydride unit 


0.2-g. sample Total bromine concentration; 





Time in hours 0 1 3 5 124 23 35347 51 
1.6-g. sample Total bromine concentration; 
of cotton milliequivalents per 100 cc. 19.1 15.9 8.2 6.6 3.9 0.6 
(1/100 mole) NaBrO; concentration; milli- 
equivalents per 100 cc. 0.5 - 0.6 
Milliequivalents oxygen con- 
sumed by sample 0.0 p22. 109: <125) <15.2_ 965 










of cotton milliequivalents per 100 cc. 19% 1735 °863. 150° “110 5.2 2.6 1.0 0.8 0.6 
(1/400 mole) | NaBrOs; concentration; milli- 
equivalents per 100 cc. 0.5 — 0.6 - - - 0.6 
Milliequivalents oxygen con- 
sumed by sample 0.0 1.6 3.0 4.1 $i 139 165 41 3 F865 






of cotton milliequivalents per 100 cc. 19.1 
(1/800 mole) | NaBrO; concentration; milli- 
equivalents per 100 cc. 0.5 — 
Milliequivalents oxygen con- 
sumed by sample 0.0 — 
Equivalents oxygen consumed 
per glucose anhydride unit 00 — 








of cotton milliequivalents per 100 cc. 19:1 25:57 “120 “406 64 15 ©6006 
(1/200 mole) |NaBrO; concentration; milli- 
equivalents per 100 cc. 05 — -— -- - -- 0.6 
Milliequivalents oxygen con- 
sumed by sample 0.0 3.4 7.1 8.5 12.4 17.6 18.5 
Equivalents oxygen consumed 
— 












18.5 17.4 15.2 10.3 7.8 364 4.7 3.0 0.6 
— — ~ 0.6 — — — - 0.6 
0.6 1.7 3.9 $8 11.3 140 144 61 185 
0.5 1.4 7.0 11.5 12.9 148 


9.0 
























periments are given in Tables V, VI, VII, and VIII 
and in the corresponding graphs, Figures 1, 2, 3, 
and 4. 

One thing of interest to be noted about the four 
curves is that there are no prominent breaks in them. 
This indicates that under these conditions sodium 
hypobrofnite has no specificity for certain groups or 
linkages in the cellulose molecule. If the opposite 
were true the curves would level off or break after 
the amount of oxygen required to oxidize specific 
groups or linkages had been consumed. The non- 
selectivity of alkaline sodium hypobromite solutions 
for the aldehyde group of carbohydrates is further 
demonstrated by the fact that the reagent will attack 
sucrose, a non-reducing sugar. 

It is also to be pointed out that cellulose can be 
attacked by sodium hypobromite solutions to a de- 
gree approaching a wet combustion. Twenty-four 
equivalents of oxygen are required to oxidize each 
glucose anhydride unit of cellulose to carbon dioxide 
and water, and it can be seen in Tables VI and VIII 

















that the 0.2-g. samples of cotton had consumed, re- 
spectively, 18.7 and 20.0 equivalents of oxygen per 
glucose anhydride unit before the reaction was 
stopped. Given sufficient time and using a large 
excess of concentrated alkaline sodiuni hypobromite 







solution, there appears to be no reason why a com- 






plete wet combustion of cellulose could not be accom- 
plished under these conditions. The effect of these 
hyperoxidations was demonstrated strikingly by the 
external appearance of the oxidized fibers. A sam- 
ple of cotton which had consumed two equivalents of 








oxygen per glucose anhydride unit appeared as a 
fluffy white powder after washing and drying, and 
colloidal suspensions were formed in other reaction 







mixtures as more and more oxygen was consumed. 







C. Determination of Hypobromite and Bromate 
Ions in the Presence of Each Other 








In carrying out the experiments described above 
it was noted that when there was a large initial ex- 
cess of cellulose over the amount of available sodium 
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Time in hours 0 1 
Total bromine concentration; 
milliequivalents per 100 cc. 
NaBrO; concentration; milli- 
equivalents per 100 cc. 
Milliequivalents oxygen con- 
sumed by sample 
Equivalents oxygen consumed 
per glucose anhydride unit 


1.6-g. sample 
of cotton 
(1/100 mole) 


Total bromine concentration; 
milliequivalents per 100 cc. 
NaBrO; concentration; milli- 
equivalents per 100 cc. 
Milliequivalents oxygen con- 
sumed by sample 
Equivalents oxygen consumed 
per glucose anhydride unit 


().8-g. sample 
of cotton 
(1/200 mole) 


Total bromine concentration; 
milliequivalents per 100 cc. 
NaBrO; concentration; milli- 
equivalents per 100 cc. 
Milliequivalents oxygen con- 
sumed by sample 
Equivalents oxygen consumed 
per glucose anhydride unit 


(.4-g. sample 
of cotton 


(1/400 mole) 


Total bromine concentration; 
milliequivalents per 100 cc. 
NaBrO; concentration; milli- 
equivalents per 100 cc. 
Milliequivalents oxygen con- 
sumed by sample 
Equivalents oxygen consumed 
per glucose anhydride unit 


0).2-¢. sample 
of cotton 
(1/800 mole) 





hypobromite, the latter was consumed very rapidly, 
and the sodium bromate at the end of a run was 
equal to or only slightly more than the amount origi- 
(See Tables V, VI, VII, and VIII, 


These facts indicated 


nally present. 
lor 1.6-g. samples of cotton.) 
that cellulose might be used as a selective reductant 
of the hypobromite ion in the presence of the bromate 
ion for the quantitative estimation of either. 

To test this possibility a number of test analyses 
were carried out in the following manner: Test solu- 
tions were prepared by dissolving various amounts 
of liquid bromine and crystalline sodium bromate in 
0.5\ sodium hydroxide solution so that the result- 
ing solutions were 0.05 to 0.10N with respect to the 
total bromine available upon acidification. These 
solutions were quite stable and over a period of 
several hours did not change composition with re- 
spect to any of the constituents. A 5-ml. sample 
of such a test solution was pipetted into a flask, 
acidified, and the iodine titrated with 0.05N sodium 


TABLE VIII. Oxrpation CELLvLose WITH 0.4N NaOBr IN 1N NaOH. ‘Teupenavous = 30°C 


3 5 123 23 353 47 51 


21-3 BS : : 0.8 








21.0 


16.8 





thiosulfate solution after the addition of potassium 
This gave the total amount of available 
bromine present (Table IX, column 4). A second 
5-ml. sample was then pipetted into a 25-cc. Erlen- 
meyer flask onto about 0.5 to 1.0 g. of surgical cot- 
ton. The purpose of this step was to reduce the 
hypobromite ions with the cellulose but leave the 


iodide. 


bromate ions unchanged. 
ions had been reduced, the contents of the flask were 


After the hypobromite 


acidified and titrated with standard thiosulfate solu- 
tion in the same manner as the first sample. The 
value so obtained (column 3) corresponded to the 
sodium bromate present in the original test solution. 
The difference between the two titration values 
equaled the sodium hypobromite originally present 
(column 2). To check these results a third sample 
of the test solution was then analyzed by the po- 
tentiometric method of Ctippers, using 0.05N sodium 
arsenite solution. The results of these analyses are 
summarized in columns 5, 6, and 7 in Table IX. 
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TABLE IX. ANALYSES FOR HYPOBROMITE AND BROMATE 
IONS IN THE PRESENCE OF EACH ,OTHER 








Proposed Potentiometric 
method method 
MI. 0.05.N thiosulfate MI. 0.05.N arsenite 
Total Total 


NaOBr NaBrO; Br NaOBr NaBrO; Br 


Celluloseas 7.08 0.24 32 7.12 0.20 HY, 
reductant 7.26 0.11 7.18 0.18 7.36 
‘Tempera- 7.07 0.17 24 7.10 0.17 7.27 
ture: 70°C 7.04 0.13 17 6.96 0.21 re S| 
7.05 0.14 7.19 7.01 0.20 7.21 
7.54 0.13 7.67 7.45 0.22 7.67 
4.35 3.61 7.96 4.27 3.65 7.92 
4.36 3.62 7.98 4.28 S12 8.00 


or 
ae) 
~ 


Sucrose as 5.52 3.63 9.15 §.55 3.62 9.17 
reductant 5.54 3.63 9.17 5.52 3.60 9.12 
Tempera- 5.53 3.63 9.16 5:53 3.64 9.17 
ture:40°C 5.51 3.61 9.12 5.52 3.64 9.16 
1.77 8.19 9.96 1.72 8.24 9.96 
1.67 7.98 9.65 1.69 8.01 9.70 
77 8.24 10.01 ae | 8.29 10.00 
1.76 8.24 10.00 — — — 


0.59 5.43 6.02 0.50 5.50 6.00 
0.59 5.42 6.01 0.51 5.49 6.00 
0.57 5.43 6.00 0.51 5.49 6.00 
0.56 5.44 6.00 0.50 5.52 6.02 
2.26 4.04 6.30 2.18 4.13 6.31 
2.28 4.08 6.36 2.19 4.16 6.35 
2.28 4.12 6.40 2.20 4.21 6.41 
2.28 4.13 6.41 — — —- 
2.25 4.15 6.40 2.17 4,23 6.40 
2:25 4.16 6.41 2.20 4.21 6.41 
3.48 3.33 6.81 3.40 3.42 6.82 
3.49 3.36 6.85 3.40 3.45 6.85 
3.49 3.36 6.85 
3.41 3.35 6.76 3.30 3.46 6.76 
3.41 3:33 6.74 3.30 3.44 6.74 
3.40 Re fe 6.73 = 3 a 





Dextroseas 6.61 1.95 8.56 6.58 1.97 8.55 
reductant 6.61 1.94 8.55 —— = —- 
Tempera- 6.63 1.92 8.55 6.60 1.97 8.56 
ture:25°C 4.42 2.80 (22 — — —- 
4.42 2.78 7.20 4.35 2.87 q.22 

7.19 _ 





4.41 2.78 








It was found that in order to insure complete re- 
duction of all the hypobromite ions present in a 
sample of test solution it was necessary to heat the 
sample with an excess of cotton for 30 to 45 minutes 


at 70°C. 


Since the greater part of the sodium hypo- 
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bromite was reduced very rapidly by the cellulose, 
there was no conversion of hypobromite into bromate 
ions even at this elevated temperature. Using su- 
crose as the reductant in place of cotton it was neces- 
sary only to heat the samples to 40°C for the saine 
period of time to attain complete reduction. Dex- 
trose proved to be even more satisfactory in that the 
reduction of the hypobromite ions was complete in 
15 minutes at room temperature. 

The results obtained using these three materials as 
reductants in the proposed method varied from those 
of the potentiometric method in that the use of all 
three gave consistently higher proportions of hypo- 
bromite ion to bromate ion. This could have been 
caused by the sodium bromate being reduced in some 
manner, but a few experiments were carried out 
which eliminated this possibility. Samples of an 
alkaline solution of sodium bromate were treated 
with dextrose, sucrose, and cellulose at room tem- 
perature, 40° and 70°C, respectively, for a period of 
24 hours, and no decrease in the sodium bromate 
concentration could be detected. The error could 
be a systematic one, of course, either in the proposed 
method or the potentiometric method, and it might 
be of interest to check the other known methods [3, 
4, 5, 6, 7, 8| for the analysis of hypobromite and 
bromate ions in the presence of each other against 
the method of Ciippers to ascertain whether similar 
discrepancies exist. 
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Counting Thin-Walled Fibers in Cotton 
by Polarized Light 


Edward W. S. Calkins* 


Pacific Mills Research and Development Laboratories 


A method is described which classifies as thin-walled only 10 to 15 percent of the 
fibers in normal American Upland cotton instead of the 30 percent usually found 


by the ASTM caustic-soda method. 


From studies of neps this appears to be a 


more reasonable standard and the author’s experience has shown that it is one on 
which different operators can agree more readily and to which they adhere more 
consistently than to the artificial criterion of a two-to-one lumen-to-wall ratio called 


for by the ASTM method. 


Fi )R nearly a century it has been known that thin- 
walled or “immature” fibers sometimes cause uneven 
More recently such fibers 


dyeing of cotton cloth. 
have been recognized as one of the principal causes 
of neps, those small tangles of fibers that detract 
from the appearance of yarns and woven fabrics by 


giving a rough and uneven appearance. Various 
methods of counting thin-walled fibers have been de- 
scribed in the literature and the best then available 
was adopted as a tentative standard by the American 
Society for Testing Materials in 1935. However, 
this standard method appears to have some disad- 
vantages which we believe are overcome by the 
polarized-light method described below. 

The earliest reference in the literature to the rela- 
tionship of thin-walled fibers to dyeing difficulties is 
probably that of Crum |1, 2, 3], who in 1855 found 
that the undyed portions of the cloth consisted of 
remarkably thin, flattened, and transparent fibers, of 
greater ribbon width than normal fibers. However, 
Crookes [4] gives credit to M. Daniel Koechlin- 
Schouch for calling attention to such fibers as early 
as 1848. Clegg and Harland [5], in 1923, studied 
thin-walled fibers in relation to both dyeing problems 
and neps. Pearson [6, 7], who has made excellent 
contributions to the knowledge of neps, reports [8] 
highly significant correlations of the numbers of neps 
in yarn with fiber length, fineness (weight-per-inch 
method), and the percentage of thin-walled fibers. 


* liber Technologist, Pacific Mills Research and Develop- 
ment Laboratories, Cotton and Rayon Division, East New- 
ark, New Jersey. 





The use of polarized light to identify thin-walled 
fibers was suggested by Schwarz |9]| and has also 
been discussed by Pattee [10] and Grimes [11]. 

The caustic-soda method first used by Clegg [12] 
and modified by the U. S. Department. of Agriculture 
[13] has come into general use because it was 
adopted as a tentative standard by Committee D-13 
of ASTM [14], but it has two serious disadvantages. 
One is that when care is taken to adhere to the defini- 
tion of a thin-walled fiber as one in which the wall- 
thickness is one-fourth or less of the ribbon width, ap- 
proximately 30 percent of the fibers in normal cot- 
ton must be classified as thin-walled. This is obvi- 
ously much higher than the true percentage of un- 
desirable dye-resisting or nep-forming fibers in a 
normal cotton, as the reader may easily prove to 
himself by examination of any piece of dyed cloth 
or of a few neps. This leads to the second difficulty, 
which is that many technicians, even when required 
to check themselves at intervals by the use of a 
micrometer eyepiece, tend to classify as_ thick- 
walled an indefinite number of fibers that they know 
to be good, normal fibers but which by the ASTM 
definition should be called thin-walled. The result 
is that the percentage of thin-walled fibers reported 
is from 90 to 50 percent of what it would have been 
if each fiber had been measured with the micrometer 
eyepiece. 

The Schwarz polarized-light method of counting 
thin-walled fibers, as used in the Pacific Mills lab- 
oratory, avoids both of these difficulties by basing 
the definition of thin-walled fibers on the type of 














fiber frequently found in neps. Such fibers appear 
red or purplish-red between crossed nicols with a 
dark-blue selenite, and they are easily distinguished 
from the thick-walled fibers, which appear green and 
yellow. An occasional extremely thin fiber, with no 
oriented secondary-wall development, appears as a 
flat ribbon exactly the color of the background. 
There are probably biological reasons why the orange 
color that would denote intermediate wall develop- 
ment is so rare that it makes little difference how 
such fibers are classified. The method has been in 
use since 1942, with little disagreement: between the 
percentage of thin-walled fibers found in the same 
sample by different technicians or by one technician 
at different times. The number of thin-walled fibers 
found in good-character American Upland cotton is 
usually between 10 and 15 percent. This is approxi- 
mately equal to the number of “dead” fibers found by 
Clegg and other British workers. 


Apparatus 


Apparatus consists of the following: Microscope 
with polarizer, analyzer, dark-blue (first order) 
selenite, 4 mm. objective, 10 X eyepiece and me- 
chanical stage; two hand-lever-operated counters 
mounted on a small baseboard, dropper bottle, 1-by- 
3-inch slides, 22 x 40 mm. rectangular cover glasses. 


Method 


Prepare a representative sample of the cotton to be 
tested, weighing 100 to 150 milligrams. (Too much 
emphasis cannot be given to the importance and the 
difficulty of preparing a small, representative sample 
of cotton fibers.) The ASTM method of 48 pinches 
may be used, or, preferably, the hand-sliver method 
developed by the U. S. Department of Agriculture 
about 1940, in which approximately 32 small pinches 
are drawn out by hand into strands about 3 feet long, 
which are then laid parallel to form a sliver in which 
every cross section contains a portion of each of the 
original pinches. In this laboratory the sliver is 
prepared by passing 20 to 40 pinches several times 
through the miniature drawing frame that is fur- 
nished with the Sledge Sorter developed by W. L. 
Balls. A short piece broken from the end of this 
sliver makes a satisfactory sample. 

The sample is divided into four parts and one of 
these is pulled between the fingers until the fibers are 
thoroughly mixed and laid parallel, after the manner 
of making a classer’s pull, but without discarding any 
When the fibers are parallel and the ends 


fibers. 
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fairly even, 2 or 3 small pinches are pulled out of the 
end of the bundle and discarded to avoid the possi- 
bility of selecting the longest fibers or those that have 
slipped out to the end and may not be representative 
of the body of the sample. 

As the operator holds the bundle of fibers in one 
hand, a thin fringe of fibers is grasped between the 
thumb and finger of the other hand, pulled out and 
laid parallel, and as evenly spaced as possible across 
a slide and covered with the cover glass. A drop of 
water placed at the edge of the cover glass will fill 
the space between the cover glass and the slide, thus 
driving out most of the air and holding the cover 
glass in place. The number of fibers on the slide 
should be at least 50 and from the standpoint of 
speed and efficiency there should be as few over 50 as 
possible, since the variation between slides in the 
percentage of thin-walled fibers is considerable and 
the accuracy of sampling depends much more upon 
the number of slides prepared than upon the number 
of fibers per slide. With a little practice the tech- 
nician can learn to keep the number of fibers on a 
slide between 50 and 80, and if there are more than 
100 fibers on a slide there are likely to be crowded 
portions where one or more thin-walled fibers may 
be covered up by other fibers and overlooked. 

Three successive fringes of 50 to 80 fibers are thus 
pulled out of the bundle and mounted ; then the same 
procedure is followed with the other three portions 
of the sample, making twelve slides in all. If any 
slide is found to have fewer than 50 fibers an addi- 
tional slide may be prepared but no data are dis- 
carded. 

The slide is placed on a polarizing microscope 
fitted with a dark-blue selenite and with the prisms 
at right angles to each other and making an angle of 
45 degrees with the axis of the fibers. When the 
microscope is properly adjusted a few extremely 
thin-walled fibers, perhaps not more than one in a 
thousand, will be the color of the background ; fibers 
having some slight secondary-wall development will 
range from a faint reddish-purple to a bright red and 
the mature or well-developed fibers will have a mot- 
tled green and yellow appearance. The orientation 


of fibers with respect to the polarizer, analyzer, and 
selenite is important, because the rotating of any of 
the elements through 90 degrees will result in fiber 
colors complementary to those described here. 
ever, some latitude is allowed in the position o! in- 
dividual fibers, since with the polarizer, analyzer, 
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and selenite properly aligned the angle of the fiber 
may vary 20 to 30 degrees in either direction before 
any color change is noted. 

Manipulating the mechanical stage with the right 
hand and the two lever-operated counters with the 
left, the operator examines each fiber in turn and 
classifies it as thin- or thick-walled, pressing the right- 
hand counter once for each thick-walled fiber ob- 
served and pressing both counters whenever a fiber 
is classified as thin-walled. In this way the right- 
hand counter, being operated for every fiber seen, 
shows the total number of fibers on the slide and the 
left-hand counter shows the number of thin-walled 
fibers. 

While it would be possible to make the count for 
an entire set of slides before reading the counters it 
is better to record the total number of fibers and the 
number of thin-walled fibers for each slide and reset 
the counters to zero before counting the number on 
the next slide. This gives a check on the number 
of fibers per slide, and in the event of an error caused 
by slipping of the slide on the stage or the operator’s 
losing the place because of an interruption, it is 
necessary only to recount on the last slide. 
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Discussion of Published Papers 


Effect of Tire Cord Uniformity on the Strength of Tire Fabrics * 
Remarks by Professor Schwarz ** and Mr. Krook {+ 


We are publishing this discussion of a paper which appeared in the November, 1945, 
issue of TEXTILE RESEARCH JOURNAL in the belief that such discussion of papers will 
result in bringing out additional information with respect to a given subject. The 
JOURNAL will welcome constructive comments concerning papers which we publish. 
When possible, additional data from the correspondent’s research should be incor- 


porated. 


We, of course, reserve the right to decide whether such comments will or will 


not be published in this department.—Editor 





In his article on the “Effect of Tire Cord Uni- 
formity on the Strength of Tire Fabrics,’’ in the 
November, 1945, issue of TEXTILE RESEARCH 
JouRNAL, Mr. Philipp presents some very interest- 
ing data and ideas. 

The relationship between a system and its com- 
ponent parts is a very important one in textiles, 
and when sufficiently well studied can be used to 
save a great deal of time in the design of industrial 
and other special-purpose fabrics. 

We feel, however, that in the first described 
method of finding tire fabric strength from cord load- 
elongation relationships the statistical variation 
from cord to cord in the fabric should be considered. 

It is possible to make such a general analysis by 
proper use of the theory of probability, which 
method has applications to trapezoid tear testing, 
fiber bundle testing, and other forms of testing, 
by suitable modifications. 

If we assume, for example, that the infinite 
population of cords, a sample of which composes 
the fabric, can be represented by the distribution 
g(e)de, where g(e)de represents the probability of 
a cord having a breaking extension between ¢ and 
e + de; and if we further assume that the dispersion 
of the individual load-elongation curves is small 
compared with dispersion of breaking elongation, 

* Title of a paper by Howard J. Philipp, published in the 
November, 1945, issue of TEXTILE RESEARCH JOURNAL, page 
397. 

** Prof. E. R. Schwarz, in charge: Textile Division, Massa- 
chusetts Institute of Technology. 

t Cyril M. Krook, Research Assistant, Samuel Slater 
Memorial Research Laboratory, Massachusetts Institute of 
Technology. 





we can then say that all cords can be represented by 
the mean load-elongation curve: 
L = (x), 


where L load, 
x = extension. 


Then the probability that a cord will remain 
intact from extension zero to some extension, x, is: 


1 — [ y(e)de, (1) 
and the probability that the fabric composed of V 
such cords will be intact is: 


| 1 = f° eloae iz (2) 


or, conversely, the probability that one or more 
cords in the fabric will have failed by the time an 
extension x is reached is: 


er N 
1 —- E _ { ole)de | ‘ (3) 


Thus, the probability that the first break will occur 
at extension xv is simply: 


1 w N 
t{-[1- foam] 


Now, let us assume p of the N cords to fail at 
once, and let us attempt to find the probable dis- 
tribution for the second break. 

The probability of P yarns failing at extension * 
is: 


‘Cpl ¢(x) ]’. 
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And the probability of the remainder of the 
fabric being intact from extension x to a new ex- 
tension x’, assuming P yarns to have failed at x, is: 


XCpLe(x) ]? i= if o(e)de iz 


x 


Thus, the probability of the fabric having its 
second break between x and x’ for P yarns failing 


at x 1s: 


sz! See 

1 — Cpl e(x) ]? | 1 — [ ole)de | ic 

To obtain the probability of the second break 

occurring at x’, regardless of the number of yarns 

failing at x, summing over all values of P, and 
differentiating, vields: 

Qi w 

(x 


G0\ sm 


1 — *CpLo(x)]?? 


arf N—P 
x|1- | olede | }). (6) 


Similar reasoning vields the function for further 
breaks occurring. 

These probabilities are also the probabilities of 
the sample failing at the loads defined by the equa- 


tions: 


L 
L 


N@(x)[first break ], 
(N — P)6(x’)[second break }. 


This method is analogous to the one used by Mr. 
Philipp, but gives a more general result. It is 
true that the function g(e) probably will not in- 
tegrate to any analytical function, and that the 
solution would have to be carried out step by step. 
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Punch-card systems can be used, however, to 
facilitate this type of calculation. 
E. R. SCHWARZ 
C. M. Krook 


Samuel Slater Memorial Research Laboratory, 
Massachusetts Institute of Technology 





Author’s Closure 


Professor Schwarz and Mr. Krook have given a 
correct mathematical treatment, based on _ prob- 
ability theory, of the first method described by the 
author for the calculation of tire fabric strength 
from cord load-elongation curves. In the deriva- 
tion the simplifying assumption had to be made 
that the dispersion of the individual load-elongation 
curves was negligible and that all cords could be 
represented by the same load-elongation curve. 
Since, however, the load-elongation curve is almost 
linear near the breaking extension, this is equivalent 
to assuming that the cords break in the order of 
increasing breaking load rather than ultimate 
elongation. This is the basis for the second and 
third methods described in the above paper. 
The calculations necessary for these two methods 
are considerably simpler and less time-consuming 
than the evaluation of the expression derived from 
the theory of probability. Admittedly, this ex- 
pression ‘“‘will not integrate to any analytical func- 
tion, and the solution would have to be carried out 
step by step,’”’ using a punch-card system to facili- 
tate calculation. This is certainly more laborious 
and cumbersome than the graphical method out- 
lined by the author, which has the further advan- 
tage of taking into account the variability of the 
shape of the individual cord load-elongation curves. 


HowArD J. PHILIPP 
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ANALYSIS: TESTING: 
LABORATORY METHODS 


* 


Analysis of Soap 


Direct oxidation tests on soap. E. 
J. Better and <A. Davidsohn. 
Oil and Soap 22, 325-7 (Dec. 
1945). 


A direct method for quantitative 
estimation of peroxide content in 
dry soap and cosmetics is proposed. 
13 tables are given which compare 
the effect of different methods of 
exposure of sample and show the 
influence of free alkali, unsaponified 
fatty matter, and some antioxidants. 
Text. Research J. Apr. 1946 EE, Dermaner 


Analysis of Surface-Active 
Agents 


Tensimetric analysis of surface- 
active electrolytes. J. M. Pres- 
ton. J. Soc. Dyers and Colourists 
61, 165-6 (July 1945). 


A method of analysis for anion- and 
cation-active substances is described 
which depends upon the apparent 
formation of stoichiometric com- 
plexes between these compounds 


and upon a sudden and marked 
fallin bubble pressure at the equiva- 
lence point because of the sharp 
change in surface tension. 


A modi- 
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fication of the standard bubble 
pressure method is used which gives 
an extremely clear end-point. (Good 
reproducibility is obtained. 

K. S. Campbell 
Text. Research J. Apr. 1946 


Chromatographic Analysis 


Chromatography. F. R. Cropper. 
J. Soc. Dyers and Colourists 61, 
162-4 (July 1945). 

The value of chromatography as 

a quantitative analytical tool is 

stressed. Examples described are 

the determination of anthracene in 
coal-tar by the conventional ad- 
sorbent column method and quality 

tests for dye intermediates by a 

paper chromatogram technique. In 

the latter process filter paper circles 
are placed between two flat glass 

plates, the upper plate having a 

central hole in which the product 

to be tested is placed and diffused 
outward by addition of water or 
other suitable solvent. 

K. S. Campbell 


Text. Research J. Apr. 1946 


Coolness of Textiles 


New test apparatus for measuring 
the coolness of textiles. R. H. 
Armitage. Rayon Text. Mo. 27, 
587-8 (Nov. 1945). 

To give the effect of coolness, a 

fabric must be highly permeable to 








air and moisture, highly absorbent 
of water, and light in color. This 
effect can also be modified by gar- 
ment design. A _ brief description 
is given of an instrument designed 
by U. S. Testing Co. to measure 
some of these important factors. 
The essential features of the ap- 
paratus are: (1) heating element and 
water storage tank with tempera- 
ture control devices, (2) net-like 
structure supporting 5 thermo- 
couples diagonally spread across a 
10-in.-square frame, (3) sample 
cover and hood structure supplying 
an even flow of air across the face of 
the test specimen, (4) time- and tem- 
perature-measuring devices so ap- 
plied as to measure the temperature 
at a given position directly below 
the cloth being tested, and (5) 
controlled atmosphere supply  in- 
suring constant temperature and 
humidity of the air flowing over the 
test specimen. A 14-in.-square test 
specimen, conditioned at 72°F and 
65% R.H. for 24 hrs., is placed 
face up over the net-like structure 
with the cover over it and the tem- 
perature built up to a_predeter- 
mined point. The air-circulating 
system is put into operation, and 
when the temperature level of the 
specimen is reached, the cover is 
raised allowing the air to flow across 
the face of the specimen. Jem- 
perature readings of the net-like 
structure are taken at intervals of 
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30, 60, 90, and 120 secs., thus 
recording the temperature drop of 
this structure. It is claimed that 
test results agree with previous 
knowledge of fabrics, i.e., fabrics 
which we know to be cool from ex- 
perience received good coolness 
ratings by the test, while fabrics 
which would be expected to be hot 
received poor coolness ratings. 

E. G. Martin 
Text. Research J. Apr. 1946 


Karl Fischer Reagent 


Application of Karl Fischer reagent 
to the determination of mois- 
ture. G. Kempson Jones. Paint 
Manuf. 15, 360-3 (1945) (through 
Chem. Abstr. 40, 809! (Feb. 20, 
1946)). 


The method is a time-saver. Re- 
actions of the Fischer reagent, 
preparation of ingredients, prep- 
aration of Fischer reagent, de- 
termination of the end-point, the 
titration unit, standardization of 
Fischer reagent, and application of 
the method are discussed. 

Text. Research J. Apr. 1946 


Physical Constants of 
Pigment Suspensions 


Determinations and calculations of 
physical constants of water sus- 
pensions of pigments. W. V. 
Torrey. Paper Trade J. 122, 
53-4 (Feb. 14, 1946). 

Using a calcium carbonate suspen- 

sion as an example, calculations and 

curves are given to indicate a 

method by which the physical con- 

stants of any pigment suspension 
can be determined. Author 

Text. Research J. Apr. 1946 


Dynamic Properties 
of Rubber 


The variation with temperature of 
the dynamic properties of rubber 
and synthetic rubber-like ma- 
terials. W. P. Fletcher and J. R. 
Schofield. Rubber Chem. Tech. 
18, 306-17 (Apr. 1945). 


This article describes an apparatus 
for measuring variation of dynamic 
modulus and resilience with tem- 
peraiure in the range 0-40°C; the 
theory is discussed briefly. Results 


are presented for natural rubber and 
a number of synthetics, including 
neoprenes, Buna-S and Buna-N, 
thiokol and perbunan. Natural 
rubber has lower temperature co- 
efficients of both modulus and 
resilience than any of the synthetics 
and shows higher resilience over the 
entire temperature range. The re- 
silience of Buna-N decreases with 
increasing acrylonitrile content. 

Text. Research J. Apr. 1946 \N. E. Davis 


Evaluation of Scouring 
Agents 


A practical laboratory test for evalu- 
ating scouring agents for cotton. 
O. C. Bacon. Am. 
Reptr. 34, P556-61 
1945). 


A method is suggested as the basis 
for a standard cotton scouring test 
for the evaluation of detergents. 
Cotton sheeting impregnated with 
a soiling composition consisting of 
lampblack, mineral oil, vegetable 
fat, and starch constitutes the 
standard dirty material. Test fab- 
ric made in this way is washed in the 
Launder-Ometer (preferably oper- 
ating at 60 r.p.m.) with the deter- 
gents to be evaluated; and the 
brightness value relative to mag- 
nesium oxide is determined on a 
Lange Universal Photoelectric Pho- 
tometer. Results by this method 
have good reproducibility up to at 
least 12 weeks’ storage of the stand- 
ard dirty material provided that the 
material is prepared on a dry day 
and that precautions against undue 
ageing be taken by (1) baking the 
material after impregnation 30 min. 
at 170°F and (2) storing in a desic- 
cator over calcium chloride. 

K. S. Campbell 
Apr. 1946 


(Dee. 3, 
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Textile Testing 


Electronic apparatus in _ textile 
testing. N. H. Chamberlain. 
J. Soc. Dyers and Colourists 61, 
161-2 (July 1945). 


The versatility of electronic meth- 
ods in textile testing is illustrated by 
several examples. In_ particular, 
photoelectric methods and methods 


Dyestuff 
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depending upon the measurement 
of electrical capacity are described. 
K. S. Campbell 


Text. Research J. Apr. 1946 


Determination of Vegetable 
Matter in Wool 


A rapid method for the determina- 
tion of vegetable matter in wool. 
G. C. LeCompte. Am. Dyestuff 
Reptr. 34, 469-70, 473 (Nov. 19, 
1945). 


A method has been developed for 
the determination of vegetable mat- 
ter in scoured wool which appears 
to be reasonably accurate and is 
very rapid. It consists of treat- 
ment of the wool with a mixture of 
40% sodium hydroxide and 5% 
sodium hypochlorite. There is a 
spontaneous reaction with consider- 
able heat developed and the wool 
is dissolved in 3 to 7 min. The 
vegetable matter is immediately 
filtered off, washed, dried, and 
weighed. K. S. Campbell 
Text. Research J. Apr. 1946 


CHEMICAL AND PHYSICAL 
RESEARCH 


* 


Alkali Cellulose and 
Cellulose Xanthate 


The mechanism of formation of 
alkali celluloses and cellulose 
xanthate. Z. A. Rogovin. Trudy 
Konferentsti Vysokomolekulyar. 
Soedinentyam, Akad. Nauk 
S.S.S.R., Otdel. Khim. Nauk 1 
Otdel. Fiz.-Mat. Nauk 1, 33-4 
(1943) (pub. 1945) (through 
Chem. Abstr. 40, 457° (Jan. 20, 
1946)). 


When the amount of alkali bound 
to alkali cellulose is determined by 
its removal with absolute EtOH, 
partial alcoholysis occurs. If PrOH 
or iso-BuOH is used, less alcoholysis 
occurs and different values are ob- 
tained. Thus, the usually accepted 
values for the amount of bound 
alkali are incorrect. Under ordi- 
nary mercerization conditions, the 
degree of replacement in the OH 
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group of cellulose is greater than is 
usually thought. Xanthates are 
usually prepared from cellulose 
treated with 4% or even 2% NaOH, 
which is too weak a solution to give 
alkali cellulose. Sometimes xan- 
thates can be formed in the absence 
of NaOH, with trityl ethers of 
cellulose in CHCl; in the presence 
of pyridine. Thus alkali is not 
necessary to form xanthates; the 
required conditions are preliminary 
swelling of the cellulose and stabil- 
ization of the formed xanthate by its 
transformation to a salt. 

Text. Research J. Apr. 1946 


Cross-Linkages in 
Cellulose 


Cross-linkages in cellulose and 
their practical implications. Emil 
Heuser. Paper Trade J. 122, 
43-8 (Jan. 17, 1946). 

A discussion is presented of the data 

which indicate that cellulose can be 

considered as being a system of 
adjacent chain molecules, probably 
being held together in the lateral 
direction not only by secondary 
valences, as by van der Waals forces 
and hydrogen bonds, but also by 
cross bonds of primary valence 
character. The effects of formal- 
dehyde treatment upon the proper- 
ties of cellulose are reviewed, with 

attention given to the claims of a 

recent U. S. patent of Kantorowicz 

which are based upon the alkali 
solubility reducing effect of the 
formaldehyde treatment. Author 

Text. Research J. Apr. 1946 


Structure of Cellulose 


Cellulose-water system. I. Space 
arrangement in the cellulose- 
water system and the degree of 
packing of cellulose fibers. P. 
H. Hermans, D. Vermaas, and 
J. J. Hermans. J. makromol. 
Chem. 1, 247-90 (1944); cf. C.A. 
39, 1585! (through Chem. Abstr. 
40, 201° (Jan. 10, 1946)). 


On the basis of experimental data 
obtained with isotropic viscose 
rayon ‘‘model’’ filaments, an at- 
tempt is made to prove that H.O 
may be regarded as the ideal dis- 
placement medium for density de- 
terminations in place of He. The 





concept that a portion of the H,O 
taken up by cellulose is ‘‘condensed”’ 
to H.O of greater density within the 
pores of the fiber (to explain the 
apparent volume contraction and, 
thus, the higher density values of 
cellulose in HO as compared with 
those in He) is regarded as un- 
necessary and even misleading. A 
modified concept of the distribution 
of H.O within the hollow spaces of 
the fiber is offered and is used to 
interpret the density data derived 
from x-ray analysis. The modified 
concept is used also for the evalua- 
tion of water-vapor sorption and 
desorption data of the model fila- 
ments, as well as of their ” values 
at increasing moisture contents. 
Whereas the interpretation of the 
relationship which exists between 
the sorption and desorption data 
is to be interpreted in a future 
paper, the observed values of m as 
a function of moisture content are 
shown to be in good agreement with 
the values obtained by the use of 
the Gladstone and Dale equation for 
the calculation of n of heterogeneous 
systems. Although the authors’ 
modified concept is in agreement 
with the assumption that the HO 
in a moist cellulose fiber is located 
within its amorphous regions, x-ray 
data are interpreted to show that, 
in cellulose hydrate, a small portion 
of the H.O is taken up by the crys- 
talline region. This was not ob- 
served with native ramie fiber. 
The degree of chain packing in the 
cellulose fiber, which determines the 
density, may be derived from pore- 
volume data; it is smaller for 
mercerized and regenerated than 
for native fibers, in agreement with 
the assumption that the amorphous 
portion is larger in the former than 
in the latter. Thus, the density 
may become an expression for the 
ratio of amorphous to crystalline 
material in cellulose fibers and 
filaments. 

Text. Research J. Apr. 1946 


Lignin 
Testing of plastics from Scholler 
lignin. Robert D. Englert and 
Leo Friedman. Pacific Plastics 
3, 38-40 (Oct. 1945) (through 


Bull. Inst. Paper Chem. 16, 138 
(Dec. 1945)). 
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The economic postwar success of 
the Scholler process of wood sic- 
charification for alcohol manufac- 
ture depends largely on the prolit- 
able utilization of the by-product 
lignin in a manner that will increase 
its value over that which it has as 
fuel. The present study is con- 
cerned with an investigation of the 
qualities of Scholler lignin from 
Douglas fir waste as an ingredient 
of molding powders and for the 
preparation of lignin derivatives to 
be used as plastics-forming ma- 
terials. A summary of the results 
obtained is given, supplemented by 
tabulated data. The results indi- 
cate that Scholler lignin is far differ- 
ent from native lignin as it occurs in 
wood. The contact with the acid 
at the high temperatures encoun- 
tered in wood hydrolysis probably 
polymerizes the lignin to a consider- 
able extent, thus reducing its re- 
activity and solubility. Without 
some chemical modification, Scholler 
lignin does not lend itself to use in 
molding powdersas the flowing resin; 
in the absence of wood flour, very 
little strength can be developed. 
Some of the results are given which 
were obtained in attempts to modify 
Scholler lignin chemically, includ- 
ing brominated lignin, ammoniated 
lignin as such and condensed with 
formaldehyde, aniline lignin in con- 
densed and nonmodified form, etc.; 
they are not very promising. Schol- 
ler lignin is only slightly soluble in 
all common laboratory reagents at 
room temperature. 

Text. Research J. Apr. 1946 


Nitronaphthylamines 


A theoretical discussion of further 
substitution in homonuclear 
mononitronaphthylamines. H. H. 
Hodgson and D. E. Hathway. 
J. Soc. Dyers and Colourists 61, 
283-5 (Nov. 1945). 

The halogenation, nitration, and 

mercuration of 2:1-, 1:2-, 3:1-, 4:2-, 

and 4:1-nitronaphthylamines are 

discussed from the standpoint of 
the Vesely and Jakes’ quinonoid 
hypothesis of substitution, and also 
from that of the electronic and 
resonance theories. Major agree- 
ment is found, and minor diver- 
gencies are discussed. Authors 
Text. Research J. Apr. 1946 
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Polymerization of Dienes 


Specific influences in the polymer- 
ization of dienes. Chemical fac- 
tors influencing the homogeneity 
of synthetic rubbers during pro- 
duction. W. S. Penn. Rubber 
Chem. Tech. 18, 213-22 (Apr. 
1945). 

This is a limited review of the 

literature on the polymerization 

of butadiene and its derivatives. 

Copolymerization with styrene, acry- 

lonitrile, methyl methacrylate, and 

methacrylonitrile is also discussed. 

It is suggested that the disad- 

vantages of synthetic rubbers (such 

as GR-S) as compared with the 
natural product are due in large 
part to a lesser regularity of struc- 
ture in the synthetics, and that 
it may be possible to overcome 
the difficulty by use of the proper 
directive influence during  poly- 
merization. This influence may be 
a substituent on the polymerizing 
molecule or a copolymerizing sub- 
stance. Use of halogen-substituted 
butadienes and _ copolymerization 
with compounds containing the CN 
group are said to produce more 
regular structures. W. E. Davis 


Text. Research J. Apr. 1946 


Flow Properties of 
High Polymers 


Peculiarities in the flow of solutions 
of high-molecular compounds. E. 
V. Kuvshinskii. Trudy Konfe- 
rentsit Vysokomolekulyar. Soedi- 
neniyam, Akad. Nauk S.S.S.R., 
Otdel. Khim. Nauk 1 Otdel. Fiz.- 
Mat. Nauk 1, 11-12 (1943) (pub. 
1945) (through Chem. Abstr. 40, 
266° (Jan. 20, 1946)). 


Dilute solutions of polymers with 
molecular weight less than 50,000, 
and more concentrated solutions of 
polymers with molecular weight be- 
low 15,000 differ from normal solu- 
tions by showing abnormal vis- 
cositics and greater relaxation times. 
These factors cause a number of 
anomalous effects in the form of 
gaseous or liquid droplets enclosed 
in the solutions and flowing with 
them, or when the solutions flow 
throuzh narrow openings. 

Text. Research J. Apr. 1946 


Thermal Expansion of 
Polymers 


Thermal expansion and _ second- 
order transition effects in high 
polymers. PartII. Theory. R. 
F. Boyer and R. S. Spencer. 
J. App. Phys. 16, 594-607 (Oct. 
1945) cf. TEXTILE RESEARCH 14, 
276 (Aug. 1944). 


The nature of the thermal expan- 
sion anomaly in high polymers, 
known as the second-order transi- 
tion, is examined in some detail. 
It is suggested that below the transi- 
tion temperature, Tm, polymer 
chains can expand sidewards but 
not parallel to their length. At Tm 
lengthwise expansion becomes prom- 
inent, thus accounting for the sud- 
den increase in thermal expansion. 
Experimental results are presented 
showing the anisotropic expansion 
of oriented polymers below Tm. 
The transition effect is then treated 
as a problem in viscous flow, which 
gives rise to various semiempirical 
plots connecting Tm with applied 
forces, plasticizer content, and time 
effects. The brittle point, 7}, in- 
volves highly elastic deformation, 
and is shown to be a fundamentally 
different test, although Tm and T, 
are sometimes numerically equal. 
Various factors influencing the brit- 
tle point are reviewed briefly. 


Text. Research J. Apr. 1946 Authors 


Pearl Polymerization 


The method of polymerization in 
suspension. \V. P. Hohenstein. 
Polymer Bull. 1, 13-16 (April 
1945). 


Pearl polymerization, a new method 
in which the monomer is kept sus- 
pended in a nonsolvent medium by 
mechanical agitation, has the ad- 
vantages of emulsion polymeriza- 
tion without the disadvantages of 
contaminating surface-active agents 
in the polymer and extremely fine 
particle size. The main problem 
is to prevent the tiny spheres of 
monomer—polymer (0.5 to 5.0 mm.) 
from coalescing when they reach a 
certain sticky stage. This can be 
done by (1) adding small amounts of 
suspension stabilizers (talc, gelatin, 
bentonite) which can be readily 
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washed out after the polymerization 
has gone far enough to harden the 
spheres and (2) employing a liquid 
of adjusted density and viscosity 
(ethylene glycol or glycerin) with- 
out any stabilizer. Examples, in- 
cluding formation of copolymers, 
are given. E. D. Klug 


Text. Research J. Apr. 1946 


Starch Esters 


Preparation and properties of starch 
esters. Roy L. Whistler. Ad- 
vances in Carbohydrate Chemistry 
1, 279-307 (1945) (through Bull. 
Inst. Paper Chem. 16, 163 (Dec. 
1945)). 


The author reviews the subject 
under the headings: pretreatment 
of starch for esterification; proper- 
ties and characteristics of starch 
acetate; preparation and properties 
of other organic esters of starch; and 
preparation and properties of inor- 
ganicestersofstarch. 150references. 
Text. Research J. Apr. 1946 


Skin Effect on Viscose Fibers 


The structure of viscose fibers 

g&. With skin effect. K. Wuhrmann. 
Helv. Chim. Acta 28, 666-74 
(June 15, 1945) (in German) 
(through Bull. Inst. Paper Chem. 
16, 157-8 (Dec. 1945)). 


When, on extrusion of the xanthate 
solution from the spinneret into the 
coagulating bath, coagulation takes 
place at such a high rate that a 
surface skin of solid cellulose is 
formed, the latter retards access of 
the coagulating liquid to the central 
portion of the fiber which, conse- 
quently, coagulates much later. 
This results in an oriented mem- 
brane on the fiber surface and an 
unoriented central portion. The 
quantitative optical investigation 
of such fibers—in agreement with 
previous investigations—confirmed 
that the surface skins give much 
higher double refractive index values 
than the central portions. Hence, 
the degree of orientation and the 
density of packing of the two phases 
vary considerably. These differ- 
ences in texture become apparent 
on one and the same fiber spun 
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under various degrees of stretch. 
It is concluded, therefore, that the 
skin formation depends primarily 
upon the composition of the coagu- 
lating bath, whereas the draft to 
which the filament is subjected 
influences only the magnitude of 
orientation in the two phases, but 
not the ratio to each other. The 
affinity for dyes in the outer and 
inner portions varies a great deal, 
the central portions always having 
a greater affinity than the skins, 
which exhibit no or only very slight 
dye adsorption. This same differ- 
ence in dyeing behavior resulted 
whether substantive dyes or gold 
solutions in water or methyl alcohce! 
were used and it cannot be explained 
solely by the difference in structure. 
Further investigations are required 
to elucidate this point, which is of 
great practical importance. 

Text. Research J. Apr. 1946 


BLEACHING: DYEING: 
FINISHING 


* 


Fur Bleaching 


Principles of fur bleaching. 
liam E. Austin. Rayon 
Mo. 27, 33-40 (Jan. 1946). 


Bleaching materials used on furs 
include both reducing and oxidizing 
agents. Included are sulfur di- 
oxide, sulfites, hydrosulfites, hy- 
drogen peroxide, metal peroxides, 
perborates, percarbonates, persul- 
fates, permanganates, and certain 
chlorine compounds. 5 general 
methods of application are em- 
ployed: brushing, dipping, ageing, 
drum bleaching, and solvent bleach- 
ing. Each method is described. 
A new method developed in the 
past 20 years is called catalytic 
bleaching. Many different cata- 
lysts have been proposed, but the 
use of iron compounds has been the 


Wil- 
Text. 


only procedure to attain large- 
scale practice. After being de- 
greased with a mild alkali, the 


furs are treated with a solution of 
ferrous sulfate by immersion. The 


iron salt is adsorbed, presumably as 
an iron-protein complex. 
tion is maximum at pH 5. 


Adsorp- 
The 


furs are thea immersed in a bath of 
hydrogen peroxide at 70—-90°F for 
3-5 hrs. with frequent stirring. 
After-treatment in an acid bath 
almost completely removes the iron 


salt. Variations of this method 
and other methods are also de- 
scribed. E. G. Martin 


Text. Research J. Apr. 1946 


Absorption of Acid Dyes 


The absorption of acid dyes by wool, 
silk, casein fiber, and nylon. 
B. G. Skinner and T. Vickerstaff. 
J. Soc. Dyers and Colourists 61, 
193-201 (Aug. 1945). 


Isotherms for the absorption of 3 
acid dyes of different types on 
wool, silk, casein fiber, and nylon 
have been determined at several 
pH values. The results may be 
fitted by the Langmuir absorption 
equation at high concentrations; 
but at low concentrations a depar- 
ture from this equation is observed, 
from which it is inferred that the 
dyeing mechanism is more complex 
than simple salt formation. At 
high acidities, hydrolysis of wool 
occurs during dyeing, leading to 
increased dye absorption. The de- 
gree of hydrolysis is not increased in 
the presence of dye. The amount of 
a typical colloidal dye absorbed is 
not in excess of the total number of 
basic groups present, provided that 
it is assumed that each amino-group 
in the fiber can combine with one 
dye molecule and not with one dye 
equivalent. At very high concen- 
trations of dye in the wool fiber, 
severe tendering takes place, which 
is attributed to mechanical disrup- 
tion, because of the formation of 
large dye crystallites inside the 
water-swollen fiber, which cannot 
be accommodated on drying. The 
absorption isotherms of wool and 
casein fiber are almost identical. 
Their chemical affinity for dye is 
thus the same, and the observed 
differences in rate of dyeing and wet- 
fastness must be attributed to 
differences in physical structure. 
The dyeing mechanism with nylon 
appears to be similar to that of wool; 
and, from the quantity of crystal- 
loidal dye absorbed, the fiber ap- 
pears to contain 0.05 milliequivalent 
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of basic groups per g., as compared 
with 0.2 milliequivalent per g. for 
silk and 0.7 milliequivalent per g, 
for wool and casein fiber. Authors 
Text. Research J. Apr. 1946 


The absorption of acid dyes by 
wool, silk, casein fiber and nylon. 
B. G. Skinner and T. Vickerstaff, 
Am. Dyestuff Reptr. 34, 435-8, 
448-52 (Nov. 5, 1945). Ke- 
printed from the J. Soc. Dyers 
and Colourists for August 1945, 

K. S. Campbell 

Text. Research J. Apr. 1946 


Animalized Cellulose Fibers 


Improving the dye affinity of cel- 
lulosic textiles. J. Wakelin. 
Rayon Text. Mo. 27, 41-2 (Jan. 
1946). 


A brief review of 2 recent British 
patents for animalizing cellulosic 
fibers such as cotton or rayon. Of 
particular interest is B.P. 506,793, 
relating to the use of a condensation 
product of cyanamide and formal- 
dehyde. Viscose rayon treated with 
this material may be dyed like wool. 
As the reaction product is formed in 
the fiber by heating to 150°C under 
acid conditions, degradation of the 
fiber cannot be avoided. To get 
around this, B.P. 515,847 discloses 
the preparation of the condensa- 
tion product before application to 
the fiber. It is subsequently ap- 
plied to the fiber from a 25% acetic 
acid solution. The treated fibers 
may be dved immediately without 
drying. Similar results with guani- 
dine compounds are also described. 

E. G. Martin 
Text. Research J. Apr. 1946 


Natural Dyes on Cotton 


Some natural dyes give long life to 
cotton fabric. Margaret S. Furry. 
Rayon Text. Mo. 27, 603-5 (Nov. 
1945). 

The mildew-resistance of 15 natural 

dye treatments applied to cotton 

osnaburg has been determined. The 
applications included: 1 treatment 
each of divi-divi, fustic, logwood, 

and quebracho; 3 of cutch; and 4 

treatments of both osage orange and 
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quercitron. As tested by the soil- 
suspension method, all except one 
of the dye treatments gave excel- 
lent protection against mildew. 
After outdoor weather exposure of 
the dyed fabrics for 6 weeks, 2 
treatments of osage orange and 2 
of quercitron were still effective in 
resisting mildew. Also after one 
laundering these dyes gave good 
protection. Although these 4 dye 
treatments allowed light attack by 
termites they would be satisfactory 
under many conditions of use. 

Text. Research J. Apr. 1946 Author 


Stripping Dyed Textiles 


Notes on the stripping of dyed 
textile materials. J. Wakelin. 
Am. Dyestuff Reptr. 34, 370-1 
(Sept. 10, 1945). 


Some methods for stripping acid, 
direct, azoic, vat, and acetate dyes 
are described. The use of quater- 
nary ammonium or pyridinium com- 
pounds to supplement the action of 
the conventional agents in difficult 
stripping problems is noteworthy. 

K. S. Campbell 
Text. Research J. Apr. 1946 


Fundamentals of Vat Dyeing 


Some fundamental principles of vat 
dyeing. O.W. Clark. Am. Dye- 
stuff Reptr. 34, P546-55 (Dec. 31, 
1945). 


The general dyeing characteristics 
of vat dyes are reviewed, including 
the effect of rate and degree of ex- 
haust, rate of diffusion of dye 
within the fiber, temperature effect, 
and the action of levelling assist- 
ants. The effect of temperature on 
reduction rates of a number of vat 
dyes is shown; this is of interest in 
connection with recently developed 
continuous vat dyeing methods re- 
quiring very rapid reduction of dye. 
An investigation of stripping action 
indicates that various agents may 
be quite specific with respect to 
individual dyes; temperatures under 
140°F allow very little stripping 
action regardless of assistants; many 
dyes level well at 212°F without the 
use of assistants. Photographs of 
series of dye tests are used to illus- 
trate the points discussed, and a 





selected bibliography on vat dyeing 
is appended. K. S. Campbell 
Text. Research J. Apr. 1946 


Bemberg Rayon 


Some characteristics of Bemberg 
yarns and fabrics of interest to 
the dyer and finisher. W. L. 
Ashby. J. Soc. Dyers and Col- 
ourists 61, 167-71 (July 1945). 


A concise review of the manufacture 
of Bemberg rayon is_ presented. 
The physical properties which are 
responsible for its use in the hosiery 
field and in lingerie taffetas, sheers, 
georgettes, and chiffons are dis- 
cussed. Dyeing problems arising 
in part from the fine-filament denier 
(standardized at 1.33) are described 
and suggestions are made to facili- 
tate dyeing when using ordinary 
direct dyes, Soledon dyes (for solid 
shades on Bemberg-cotton unions), 
and vat and azoic dyes. A most 
important rule in the finishing of 
Bemberg fabrics is to allow the 
cloth maximum shrinkage during 
the final drying process; for this 
purpose an overfeed pin tenter or a 
festoon dryer is required. 

K. S. Campbell 


Text. Research J. Apr. 1946 


Crease-Resistant Finishes 


Crease-resistant finishes. C. C. 
Wilcock. Am. Dyestuff Reptr. 
34, P465—6 (Nov. 19, 1945). 


In order to attain formation of 
resin in the interior of rayon fibers 
it is essential that the fabrics be in 
their most receptive condition; that 
is, dry, relaxed, and free from size. 
The excess liquor must be uniformly 
removed; an expression value of 
about 75 is attained by a 5-ton 
pressure with medium soft rubber- 
covered rolls.. Differential drying 
due to non-uniform or too high 
drying conditions prior to curing 
must be avoided to prevent migra- 
tion of the resin. Proper drying 
temperature is between 180°F and 
200°F. Probably the greatest dif- 
ference between British and Ameri- 
can resin-finishing practice is the 
use in England of the overfeed pin 
tenter for drying rather than the 
clip tenter; use of the latter ma- 
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chine makes impossible the low 
tension necessary for producing 
satisfactory handle in the finished 
goods. K. S. Campbell 
Text. Research J. Apr. 1946 


Mildewproofing 


Proofing textiles against rot, mold, 
and mildew. M. Hopley and 
J .R. F. Jackson. Text. Recorder 
62, 41-2, 59 (Aug. 1945). 


A brief outline of the chief mildew- 
and rotproofing processes in use 
today is presented. Zinc chloride 
has been largely replaced by more 
effective fungicides such as salicyl- 
anilide and mercapto-benzthiazole; 
however, under certain circum- 
stances, a single antimildew agent 
may prove ineffective; therefore, it 
may be necessary to combine 2 
fungicides of different chemical types 
to produce resistance to more than 
one variety of fungus. The number 
of rotproofing methods employed 
on cellulosic textile fabrics is limited 
and almost all of these are based on 
relatively water-insoluble chromium 
and copper compounds. Copper 
compounds give better protection 
against micro-organisms but chro- 
mium compounds are more resistant 
to leaching. The simplest form of 
chromium treatment is a so-called 
“chrome tinting’ process. The ma- 
jor copper rotproofing processes in 
use at present are as follows: (1) 
treatment with cuprammonium hy- 
droxide, (2) treatment with copper 
carbonate, and (3) treatment with 
copper soaps. A. L. Merrifield 
Text. Research J. Apr. 1946 


Resin Treatment 


Resin treatment machinery. Anon. 
Am. Wool and Cotton Reptr. 60, 
15, 16 (Jan. 17, 1946). 


Textile machinery for treatment of 
yarns and rovings with synthetic 
resin as developed by Riverside and 
Dan River Cotton Mills, Inc., will 
be manufactured by Walter Kidde 
& Company, Belleville, New Jersey. 
The machinery comprises a_ unit 
for the treatment of yarn or roving 
with synthetic resins, or such bond- 
ing agents as may be desired, and a 
second unit for tensioning and cur- 
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ing the treated yarn or roving. 
It is expected that commercial 
distribution of the machines will 
start during 1946. Walter Kidde 
& Company will manufacture and 
distribute the machines to licensees 
of the Dan River processes and will 
also market the various chemicals, 
resins, and other supplies. An in- 
crease of 40-60% in strength, 
cleaner roving, and higher produc- 
tion in picking, carding, and draw- 
ing are claimed. H. J. Burnham 
Text. Research J. Apr. 1946 


FIBERS: YARNS: FABRICS: 
MECHANICAL PROCESSES 


* 


Cotton Cleaning* 


Trash in cotton affects grade and 
price. Mary Anna_ Grimes. 
Textile World 95, 133, 135, 224, 
226, 229 (Nov. 1945). 


A study of the effect of leaf and 
other trash in cotton as delivered 
from the gin, with respect to the 
grade and market value of the cot- 
ton. An analysis was made of 60 
cottons grown at two stations during 
four seasons (1941-1944) and vary- 
ing in fiber properties. A compari- 
son is given and the results are 
tabulated for these cottons un- 
cleaned and after waste removal by 
means of the Shirley analyzer, indi- 
cating in each case the grade, 
staple, waste removed, and price. 
It is concluded that the present 
grading and pricing system should 
be revamped in order that cotton 
cleaned of leaf, trash, and especially 
heavier impurities could benefit by 
a price differential commensurate 
with the gain in quality. 

Text. Research J. Apr. 1946 


Cotton Fiber Studies 


The cotton fiber laboratory produces 
results. J. H. Moore. Cotton 
110, 92-4, 112 (Jan. 1946). 


A discussion of tests at N. C. Agri- 
cultural Experiment Station to es- 


revised abstract should be 
for the abstract of this 





* This 
substituted 


article which appeared in the January, 
1946, issue, page 44. 








tablish those fiber qualities which 
pertain to strength and quality in 
yarns. The 5 fiber properties of 
staple length, fiber diameter, single 
fiber strength, fiber weight per inch, 
and percentage of thin-walled fibers 
were found to account for 92-95% 
of the variability of yarn strength. 
It is said that for stronger yarns of 
high quality the spinner needs 
cotton fibers having a small diam- 
eter but a relatively high fiber 
weight per inch, good strength, and 
a longer length. 10 references. 

H. J. Burnham 
Text. Research J. Apr. 1946 


Felting 


The frictional properties of wool 
fibers in relation to felting. L. 
Bohm. J. Soc. Dyers and Col- 
ourists 61, 278-83 (Nov. 1945). 


The phenomenon of felting has been 
studied in relation to the frictional 
properties of wool, and a new ex- 
perimental method of measuring 
the directional or differential fric- 
tional effect (D.F.E.) of wool 
fibers is described. An interpreta- 
tion of various aspects of felting, 
viz., the variability of felting power 
among various wools, the pH effect, 
lack of felting power in non-aqueous 
media, mechanism of felting pre- 
vention, and the function of me- 
chanical forces in felting, is offered 
in terms of the frictional behavior 
of wool fibers. The present evi- 
dence has led to the conclusion that 
felting power is primarily a func- 
tion of the magnitude of the D.F.E., 
and therefore of the rate of fiber- 
travel. While the roles of other 
properties, e.g., elasticity, crimp, 
and compressibility, may not be 
negligible, changes in the D.F.E. 
seem capable of explaining simply 
many features of the felting phe- 
nomenon without the need of in- 
voking any other properties. 

Author 
Text. Research J. Apr. 1946 


Flax 


The effect of flax straw maturity on 
the microscopic structure and 
dimensions of the ultimate fibers. 
Winifred M. P. Cook. J. Sct. 
and Ind. Research 18, 225-30 
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(1945) (through Chem. Abstr. 
40, 467° (Jan. 20, 1946)). 


The dimensions of ultimate {lax 
fibers were measured at various 
stages of maturity and related to 
the spinning quality. A fiber mi- 
crotome designed for this work is 
described. 

Text. Research J. Apr. 1946 


Worsted Drawing 


Short-cut methods in worsted draw- 
ing. Anon. Text. Recorder 62, 
42, 56 (Dec. 1945). 


The number of operations in worsted 
drawing may be reduced without 
deleterious effects on the roving and 
on the mixing of the fibers by using 
as a guide the method indicated. 
2 tables compare the reduction of a 
288-dram top to a 3.5-dram roving 
in 9 operations with that of a more 
economical drawing in 7 operations. 
It is claimed that only in extreme 
cases is it possible to distinguish 
yarns made by the 7-operation 
system from those made by the 
older, uneconomical procedure. 

A. L. Merrifield 
Text. Research J. Apr. 1946 


Other Fibers on Cotton 
System 


Using the cotton system for process- 
ing other fibers. E.C. Gwaltney. 
Cotton 109, 111-14 (Dec. 1945). 


A discussion of some of the theories 
and problems involved in running 
synthetics and wool on the cotton 
system. A plea is made for radical 
changes in methods of testing yarns 
with the suggestion that greater 
emphasis should be made on weak 
spots in the yarn and on the extent 
and frequency of those weak places 
rather than on averages. 

H. J. Burnham 
Text. Research J. Apr. 1946 


Noble Comb 


The Noble comb: Drawing-off. 
Anon. Text. Recorder 62, 41-2, 
45 (July 1945). 


The quality of the sliver and the 
amount of waste produced during 
draw-off on the Noble comb de- 
pends on skilful manipulation of the 
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rollers and the endless leathers. 
The life of the leathers is increased 
by an even pressure on both ends of 
rollers and by traversing the leathers 
on the rollers as much as possible 
without lapping the sliver or dam- 
aging the front row of pins. The 
speed at which the drawing-off 
rollers take the fiber from the pins 
of the circles must be fixed to suit 
a number of factors and a discussion 
of these factors is also presented. 

A. L. Merrifield 
Text. Research J. Apr. 1946 


WAR RESEARCH 
IN TEXTILES 


* 
U.S. A. RESEARCH 


Impregnation 


Impregnation of herringbone twill 
with dimethyl phthalate and vari- 
ous fixatives; a memorandum 
report. Shirley M. Glickman. 
O.P.B. Report PB 2374, 1945; 19 
pp.; photostat, $2.00—microfilm, 
50¢ (through Bib. Sct. and Ind. 
Reports 1, 174 (Feb. 8, 1946)). 


Swatches of herringbone twill im- 
pregnated with dimethyl phthalate 
from an acetylene tetrachloride 
solution lost a large percentage of 
the insect-repellent when exposed 
to laundering, simulated tropical 
conditions, and simulated sunlight 
and rain. DMP evaporated readily 
from the swatches on storage, so 
that airtight containers would be 
necessary for storage of impregnated 
clothing. None of the fixatives 
tried was effective in improving 
the fastness of DMP. Descriptions 
of test methods, impregnation meth- 
ods, laundering, fixatives used, etc., 
are given. 

Text. Research J. Apr. 1946 


Jungle Uniforms 


Uniform, jungle, physiological ap- 
praisal of ten types of fabrics. 
(Quartermaster Corps Climatic 
Research Laboratory Report 80.) 
William R. Christensen, Rollo G. 


Silver, and Agnes M. Galligan. 
O.P.B. Report PB 3401, 1945; 
82 pp.; microfilm, $1.00—photo- 


stat, $6.00 (through Bib. Sci. and 
Ind. Reports 1, 237 (Feb. 22, 
1946)). 


A presentation of data on experi- 
mental tests of 10 jungle uniforms, 
similar in design but with different 
fabrics, weight, or chemical treat- 
ment. Relative merits were de- 
termined with respect to the 
wearer’s: (1) sweat loss; (2) change 
in rectal temperature; (3) increase 
in pulse rate; (4) skin temperature; 
(5) general comfort; and (6) sub- 
jective reaction concerning military 
utility of the uniform. Incident- 
ally, the presently used herringbone 
twill and standard 8.2-0z. khaki 
uniforms were considered unsatis- 
factory under the conditions of 
the test. Photographs, charts, and 
tables. 

Text. Research J. Apr. 1946 


Strength of Plastics 


Bearing strength of plastic materials. 
(Army Air Forces Technical Re- 
port 4998.) R. T. Schwartz and 
Edward Dugger, Jr. O.P.B. Re- 
port PB 2903, 1943; 36 pp.; 
microfilm, 50¢—photostat, $3.00 
(through Bib. Sci. and Ind. Re- 
ports 1, 192 (Feb. 15, 1946)). 


Tables are presented, showing the 
bearing properties and the compara- 
tive tensile, compressive, and bear- 
ing strengths of various thermo- 
setting and thermoplastic plastic 
materials. The majority of the 
tests were made in accordance with 
a procedure which is now incor- 
porated in Federal Specifications 
L—P-406, Reference 9. Curves, di- 
agram, and photographs are in- 
cluded. 
Text. Research J. Apr. 1946 
Variation of tensile strength and 
elongation of plastic materials 
with temperature. (Army Air 
Forces Technical Report 5062.) 
R. T. Schwartz. O.P.B. Report 
PB 2901, 1943; 18 pp.; microfilm, 
50¢—photostat, $2.00 (through 
Bib. Sci. and Ind. Reports 1, 239 
(Feb. 22, 1946)). 


The tensile strength and elongation 
of a variety of typical filled and 
unfilled thermosetting and thermo- 
plastic materials were determined at 


183 


temperatures of +158° F, —38° F, 
—67° F, and room temperature. 
In general it was found that tensile 
strength decreased with increasing 
temperature and_ elongation  in- 
creased throughout the high and 
low temperature ranges  investi- 
gated. Unfilled thermoplastic ma- 
terials were much more affected by 
temperature than the unfilled or 
filled thermosetting plastic mate- 
rials. Report contains bibliogra- 
phy. 


Text. Research J. Apr. 1946 


Resilience Measurement 


The measure of flexibility and resili- 
ency of coated and laminated 
fabrics; a memorandum report. 
Herbert Mendelson. O.P.B. Re- 
port PB 2388, 1944; 133 pp.; 
photostat, $9.00—microfilm, $1.50 
(through Bzb. Sci. and Ind. Re- 
ports 1, 174 (Feb. 8, 1946)). 


This investigation is for the de- 
velopment of tests to supplement 
or replace the present tactual “hand”’ 
and “‘fitting’’ tests. It is recom- 
mended that the Cantilever Flexi- 
bility Tést be employed for evaluat- 
ing the flexibility and that the 
Loop Test be employed not only 
for evaluating resiliency of coated 
materials but also for testing their 
permanent set and crease-resistance. 
Tables, graphs, and photographs 
are included. 

Text. Research J. Apr. 1946 


Sleeping Bags 


Cases for bag, sleeping, mountain. 
Standard and experimental items. 
Moisture disposition and thermal 
insulation. (Quartermaster Corps 
Climatic Research Laboratory Re- 
port 114.) William R. Christen- 
sen and Agnes M. Galligan. 
O.P.B. Report PB 3406, 1945; 
36 pp.; microfilm, 50¢—photo- 
stat, $3.00 (through Bib. Sci. and 
Ind. Reports 1, 237 (Feb. 22, 
1946)). 


Description of experiments to de- 
termine the water-resistant prop- 
erty of several case materials and 
the acceptability of several fabrics 
for inner and outer layers of moun- 
tain sleeping bags. As a result of 
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these experiments it was tentatively 
recommended that the Oxford cloth 
case be considered the most de- 
sirable of the several water-repellent 
cases studied, that Oxford cloth be 
considered the most desirable outer 
covering material for the bag, and 
that nylon be given extensive trial 
as a lining material. 

Text. Research J. Apr. 1946 


Bags, sleeping, mountain, experi- 
mental, nos. 250-255, thermal in- 
sulation and utility. (Quarter- 
master Corps Climatic Research 
Laboratory Report 61—A-B.) 
John H. Talbott, Marshall Clin- 
ton, Jr., and Alexis I. Shelokov. 
O.P.B. Report PB 3414, 1944; 
48 pp.; microfilm, 50¢—photo- 
stat, $4.00 (through Bib. Sct. and 
Ind. Reports 1, 238 (Feb. 22, 
1946)). 


This report gives results of tests 
of 5 grades of mountain sleeping 


bags, experimentally filled with 
kapoc, milkweed floss, and wool 
batts. Tests were to determine 


their relative protective value, to 
determine the effect of one launder- 
ing on their thermal insulation, and 
to compare the properties of the 
bags with the standard 40/60 mix- 
ture of down and feathers. All of 
the experimental fills proved in- 
ferior and inadequate on almost 
every count and should be dis- 
carded. Tables and charts. 

Text. Research J. Apr. 1946 


Bags, sleeping, mountain, nos. 210- 
220. Thermal insulation and 
effect of laundering. (Quarter- 
master Corps Climatic Research 
Laboratory Report 50, A-—B.) 
John H. Talbott, Marshall Clin- 
ton, Jr., and Alexis I. Shelokov. 
O.P.B. Report PB 3399, 1943; 45 
pp.; microfilm, 50¢—photostat, 
$3.00 (through Bib. Sci. and Ind. 
Reports 1, 238 (Feb. 22, 1946)). 


Gives description and results of tests 
made to study the relative protec- 
tive value of 7 grades of experimental 
mountain sleeping bags differing in 
the amount, composition, and rela- 
tive percentage of filling compo- 
nents, to be used in place of, or to 
partially replace the 40/60 mixture 
fill of the standard mountain bag, 


and to determine the loss of insula- 
tion after one laundering. 
Text. Research J. Apr. 1946 


Thermal Insulation 


Overcoat, wool, roll collar versus 
jacket, field, M-1943, thermal in- 
sulation, moisture uptake, and 
utility. (Quartermaster Corps 
Climatic Research Laboratory Re- 
port 107.) Marshall Clinton, Jr., 
and others. O.P.B. Report PB 
3384, 1944; 18 pp.; microfilm, 50¢ 
—photostat, $2.00 (through Bzb. 
Sci. and Ind. Reports 1, 237 (Feb. 
22, 1946)). 

Comparative tests of the Army 

wool overcoat and the M-1943 field 

jacket when each is worn as an 
outer garment over a basic assem- 
bly of cold-climate items. Protec- 
tion against wet and dry cold, 
tolerance and comfort of the subject 
while sleeping in a wool sleeping 
bag, accumulation of moisture, and 
utility in the field were tested. 

The field jacket is superior in keep- 

ing out rain and wind, and in utility 

in the field when dry or wet. 

In the other phases there was no 

significant difference. Four pages 

of photographs. 

Text. Research J. Apr. 1946 


Simplification of clothing; thermal 
insulation, weight, moisture up- 
take, and utility of seven uni- 
form assemblies. (Quartermas- 
ter Corps Climatic Research Lab- 
oratory Report 99.) Marshall 
Clinton, Jr., and others. O.P.B. 
Report PB 3386, 1944; 28 pp.; 
microfilm, 50¢—photostat, $2.00 
(through Bib. Sci. and Ind. Re- 
ports 1, 237 (Feb. 22, 1946)). 


This report is concerned with 
the comparative thermal insulation, 
moisture uptake, and general utility 


of 7 Army uniform assemblies 
for cold-weather wear. Conclu- 
sions: (1) overcoat, parka type, 


with pile liner, is a warm, useful 
item; (2) the Parka, Pile and Parka, 
cotton, od, are efficient and warmer 
for their weight than the other gear 
tested, but are not suitable for 


general use because of their con- 
struction; (3) 
M-1943, 


the 
worn 


jacket, field, 


when with sweater 
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and wool field jacket is sufficieitly 
warm for all but long exposures to 
extreme cold, and is ideal for combat 
soldiers; and (4) the overcoat, wool, 
melton, od, roll collar, is an in- 
efficient and impractical garment 
for general use. Photographs and 
tables. 

Text. Research J. Apr. 1946 


Uniforms for climatic zones 2 and 3. 
(Proposed for Revised T, E 21.) 
(Quartermaster Corps Climatic 
Research Laboratory Report 83.) 
Marshall Clinton, Jr., and others. 
O.P.B. Report PB 3396, 1944; 27 
pp.; microfilm, 50¢—photostat, 
$2.00 (through Bib. Sci. and Ind. 
Reports 1, 237 (Feb. 22, 1946)). 

Four uniform assemblies were made 
up of various types of jackets, 
trousers, caps, hoods, mittens, and 
footwear for use by combat and 
by service troops in the climatic 
zone 2, with minimum temperature 
of 0° F, and in zone 3 with an aver- 
age temperature of +32°F. Tests 
were made which showed that each 
of the assemblies were basically 
sound and adequate. The detailed 
description of the experiments is 
accompanied by tables and _ photo- 
graphs. 

Text. Research J. Apr. 1946 


Parka and trousers, wet weather; 
comfort, utility, moisture accumu- 
lation, and warmth during ex- 
ercise; comparison of  vinyl- 
resin-coated and Buna-S-coated. 
(Quartermaster Corps Climatic 
Research Laboratory Reports 131 
and 157.) Marshall Clinton, Jr., 
Richard O. Morris, and Agnes 
M. Galligan. O.P.B. Report PB 
3380, 1945; 28 pp.; microfilm, 50¢ 
—photostat, $2.00 (through Bib. 
Sci. and Ind. Reports 1, 237 (Feb. 
22, 1946)). 

An evaluation of the relative utility, 

comfort, and moisture accumula- 

tion of vapor-permeable and -im- 

permeable clothing worn by soldiers 

undergoing rigorous physical exer- 
cise under conditions of dry and 
wet cold. In most of the expeti- 
ments, vinyl-resin-coated — fabrics 

(standard) were used as test items. 

One series of experiments was con 

ducted with Buna-S-coated samples, 

which were superior. Over long 
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periods of wear under strenuous 
conditions the impermeable wet- 
weather clothing leads to discom- 
fort due to sweat accumulation. 
\Wet-weather gear is more acceptable 
for wear by relatively inactive 
troops. Tables and chart. 

Text. Research J. Apr. 1946 


Water-Repellency 


Evaluation procedures for water- 
repellency treatments. Report for 
the period April 1 to April 30, 
1945. (Milton Harris Associates. 
Project QMC-20, Report 4.) 
Arnold M. Sookne and others. 
O.P.B. Report PB 2579, 1945; 
5 pp.; microfilm, 50¢—photostat 
$1.00 (through Bzb. Sci. and Ind. 
Reports 1, 192 (Feb. 15, 1946)). 

Results of impregnating 18-oz. serge 

swatches with 4 solvent-type, water- 

repelling compounds are presented 
and discussed. 

Text. Research J. Apr. 1946 


Experimental jackets and trou- 
sers, cotton, od, water-repellency. 
(Quartermaster Corps Climatic 
Research Laboratory Report 103.) 
William R. Christensen and 
others. O.P.B. Report PB 3587, 
1944; 44 pp.; microfilm, 50¢— 
photostat, $3.00 (through Bib. 
Sci. and Ind. Reports 1, 237 (Feb. 
22, 1946)). 

An inquiry into the water-repellent 
properties of 12 types of experi- 
mental Army jackets similar to 
Jacket, field, M-1943, and 7 types of 
experimental trousers similar to 
Trousers, field, cotton, od. Data 
were collected on a series of physio- 
logical experiments. Study deter- 
mined moisture pick-up by the 
experimental items as well as mois- 
ture penetration into the underlying 
garments. Best performance was 
by Zelan-treated Shirley Cloth in 
both trousers and jacket. 

Text. Research J. Apr. 1946 


GERMAN RESEARCH 


imulsifying Agents 


German chemical developments in 
emulsifying agents. Lester F. 
Hoyi. O.P.B. Report PB 3867, 
1945; 46 pp.; microfilm, 50¢— 


(through Bib. 
Reports 1, 240 


photostat, $4.00 
Sct. and Ind. 
(Feb. 22, 1946)). 


Report on wartime developments 
which took place in Germany to 
meet the demands for emulsifiers 
for the textile and metal trades. 
The most important emulsifiers 
developed from entirely synthetic 
sources were Emulphor STL, a 
cyclohexylamine salt of ‘“‘mepasin”’ 
phenyl sulfonic acid and Emulphor 
STH, which is the sodium salt 
of ‘“‘mepasin” sulfamidoacetic acid. 
These emulphors were so valuable 
for use in making cutting oils for 
metal processing and as drawing 
compounds that their use was largely 
restricted to metal trades. Emul- 
phor STH was demonstrated to 
have an unexpected and _ specific 
substantivity for metals. Emul- 
phor STS was used successfully 
in the textile industry. This chem- 
ical is diisohexylheptylphenol con- 
densed with 7.5 mols of ethylene 
oxide. Appendix I is a report by 
Dr. Lange of I. G., Héchst, on 
agents used in the mechanical treat- 
ment of metais for metal cutting and 
non-cutting shaping.. Appendix II 
is a report (in German) by Dr. Vogt 
of I. G., Héchst, on emulsifiers and 
their uses in the textile industry, 
entitled ‘“‘Emulgatoren und deren 
Verwendung in der Textilindustrie.”’ 
Text. Research J. Apr. 1946 


Coated Fabrics 


Survey of the coated fabrics indus- 
try in Germany. DeForest Lott 
and Wm. D. Hedger. O.P.B. 
Report PB 2335, 1945; 51 pp.; 
photostat, $4.00—microfilm, $1.00 
(through Bib. Sci. and Ind. Re- 
ports 1, 227 (Feb. 15, 1946)). 


This report describes machinery, 
techniques, and materials used in 
manufacture of 4 types of coated 
fabrics: oil-coated fabrics; nitro- 
cellulose-coated fabrics; _ plasti- 
cized polyvinyl-chloride-coated fab- 
rics and films; miscellaneous coat- 
ings. The investigators believe that 
machinery revealed no novel de- 
velopment. Fabrics used since the 
war have been almost entirely 
based on spun viscose rayon. Paper 
impregnated with one of the Buna 


rubbers was used as a substitute 
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in the leather goods industry. The 
coating of polyvinyl chloride by the 
Paste method was the outstanding 
successful development. Report is 
illustrated with figures. Appendix 
1 is a list of the principal synthetic 
plasticizers produced and their spe- 
cial qualities. Appendix 2 is a 
German evaluation of various plasti- 
cizers for vinyl polymers. Appen- 
dix 3 is 2 description of the method 
for making fleece back coatings. 
Appendix 4 lists the physical and 
mechanical properties of Luvitherm. 
Appendix 5 lists plants and person- 
nel visited. Report includes draw- 
ings of types of equipment used, 
Text. Research J. Apr. 1946 


Fabric Finishing 


Fabric finishing operations for cot- 
ton and viscose at Bleicherei 
Uhingen. Warner Eustis. O.P.B. 
Report PB 2453, 1945; 5 pp.; 
microfilm, 50¢—photostat, $1.00 
(through Bib. Sct. and Ind. Re- 
ports 1, 227 (Feb. 15, 1946)). 


This report describes conditions of 
factory, equipment, development 
work, and products of plant manu- 
facturing bleached cotton goods, 
and, since 1939, viscose fabrics. 
Use of viscose has resulted in proc- 
essing changes; e.g., tensions in all 
processes where goods are wet have 
been modified so that fabrics for 
same uses could be produced with- 
out undue stress or rupture. Spe- 
cial features are: mercerizing was 
conducted without filling tension; 
no tenter was used, and no refrigera- 
tion; no coatings involving solvents 
were used, successful results being 
obtained from aqueous dispersions. 
Text. Research J. Apr. 1946 


Felts 


Manufacture of non-woven or com- 
pressed woolen felt in Germany. 
Raymond R. Stevens. O.P.B. 
Report PB 3466, 1945; 11 pp.; 
microfilm, 50¢—photostat, $1.00 
(through Bib. Sci. and Ind. Re- 
ports 1, 281 (Feb. 22, 1946)). 


This is a report of an investigation 
to uncover any new or novel raw 
materials, machinery, or methods 
used in Germany in the manufac- 
ture of non-woven or compressed 
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woolen or part-woolen felts. It was 
to be expected that, with a supply 
of wool limited by stockpiling, a 
shortage of fat for the manufacture 
of necessary soaps used in felting, 
and the necessity of using wool for 
its felting properties, radically new 
intelligence might be obtained. 
This report is limited to non-woven 
felts in sheets, wheels, and _ rolls, 
and does not touch upon hot-body 
felts, papermaker blanket felts, 
battings, waddings, and the like. 
Only plants that made use of the 
felting property of wool without 
spinning, knitting, or weaving are 
covered. The number of German 
plants (14) investigated was suffi- 
cient to give a cross section of the 
industry. Report discusses raw ma- 
terials, manufacturing processes, 
costs, industry standards, and plants 
investigated. 
Text. Research J. Apr. 1946 


Fiber Photomicrographs 


Fiber photomicrographs at I. G. 
Farbenindustrie, Héchst, Ger- 
many. Kyle Ward, Jr. O.P.B. 
Report PB 3471, 1945; 2 pp.; 
microfilm, 50¢—photostat, $1.00 
(through Bib. Sci. and Ind. Re- 
ports 1, 281 (Feb. 22, 1946)). 


The technique used at Héchst of 
preparing the photographs is de- 
scribed, special lacquers, generally 
called ‘‘Rox,” being used. Sepa- 
rate types of ‘“‘Rox’’ were prepared 
for wool and for cellulose fibers, 
each having a refractive index equal 
to that of the material to be photo- 
graphed. The longitudinal sections 
produced were excellent; only a 
little work was done with cross 
sections. Two reprints of articles 
by Dr. H. Reumuth are listed which 
describe some of this work. 

Text. Research J. Apr. 1946 


Cottonized Flax 


Gminde A. G. (cottonized flax 
project) (Flockenbast) at Reut- 
lingen. Warner Eustis. O.P.B. 
Report PB 2458, 1945; 3 pp.; 
microfilm, 50¢—photostat, $1.00 
(through Bib. Sci. and Ind. Re- 
ports 1, 281 (Feb. 22, 1946)). 

This report evaluates the manufac- 

ture of fiber from flax straw waste 


from the standpoint of further possi- 
bilities in the U. S. At Gminde a 
total of 5,000 tons of spinnable 
fiber of two kinds was produced 
monthly. One required only me- 
chanical cleaning and decortication 
processing prior to fabrication. The 
other kind was given a thorough 
cleaning and decortication, then 
washed and boiled in caustic soda. 
None of the product, it was said, 
was retted biologically in water. 
Total tonnage of product consumed 
in Germany was stated to be 63,000 
tons. The investigator believes that 
only a very limited specialty use in 
the United States is possible. 

Text. Research J. Apr. 1946 


Flying Suit 


Two samples of a special type of 
German flying suit acquired at 
the Travemunde. L. V. Hon- 
singer. O.P.B. Report PB 1379, 
1945; 1 p.; photostat, $1.00— 
microfilm, 50¢ (through Bib. Sci. 
and Ind. Reports 1, 99 (Feb. 1, 
1946)). 


Sample flying suits designed for 
over-water flights are described. 
Made of a quilted material con- 
taining a chemical believed to 
react catalytically on contact with 
water to produce a gas which makes 
the suit float. Suits were shipped 
to Equipage Branch, Maintenance 
Division, Bureau of Aeronautics, 
Navy Department. 

Text. Research J. Apr. 1946 


Information on chemically treated 
emergency flying suit. H. A. 
Schade. O.P.B. Report PB 1386, 
1945; 2 pp.; photostat, $1.00— 
microfilm, 50¢ (through Bzb. Sci. 
and Ind. Reports 1, 99 (Feb. 1, 
1946)). 

Samples of flying suits chemically 

treated with one of the following 2 

chemicals and of the chemicals used 

were forwarded to the Military 

Requirements Division, Bureau of 

Aeronautics for further analysis. 


1. Optimale Einstellung-Schaum- 
pulver 4 

24.4% Mersolat H30 salzarm. 
70% ig 

41.46% sodium bicarbonate 

34.14% citric acid 


2. Substitute 
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Lieferung-Schaiim- 





pulver: B 
24.4% Igepon AP concentrated 
30.9% sodium bicarbonate 
44.7% benzoic acid 


is considered in- 









Second formula 
ferior. 
Text. Research J. Apr. 1946 








Industrial Proteins 


Industrial proteins, Karl Freuden- 
berg, A. G. K. S. Markley. 
O.P.B. Report PB 1317, 1945; 
8 pp.; photostat, $1.00—micro- 
film, 50¢ (through Bib. Sci. and 
Ind. Reports 1, 72 (Jan. 25, 1946)), 

This report describes in detail a 

process for producing an artificial 

bristle similar to horse hair, using 
hide waste and damaged hides. 

Machinery used is described. The 

bristles are widely used for shoe, 

clothes, dust, and industrial floor 

The bristles are not suit- 

Product is 

It is about 

A sau- 

also 























brushes. 
able for paint brushes. 
known as ‘Marena.” 
1/3 as expensive as nylon. 
sage casing, ‘‘Nauturin,”’ is 
made from the same starting ma- 
terial. 

Text. Research J. Apr. 1946 











Finishing Treatments 







Textile finishing treatments. Ray- 
mond A. Pingree and Miles A. 
Dahlen. O.P.B. Report PB 1576, 
1945; 116 pp.; photostat, $8.00— 
microfilm, $1.50 (through Bib. 
Sct. and Ind. Reports 1, 174 
(Feb. 8, 1946)). 


Detailed report consisting of these 3 
parts: (1) German chemical de- 
velopments in improving water- 
resistance of textiles, (2) German 
chemical developments in crease- 
resistant treatments of textiles, and 
(3) German chemical developments 
in textile finishes. Work on water- 
resistance of chemicals has_ been 
done chiefly at I. G. Farben with 
some work at Chemische Fabrik 
Pfersee. In non-durable repellents. 
work has been done on substitution 
of zirconium oxychloride for alum 
num salts; resultant products are 
classified as durable water-repellents 
in Germany. In durable-repellent 
field, I. G. developed Persistol Vs 
and Persistol KF. The former ' 
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an ‘‘ethylene-urea’”’ prepared by 
reacting an isocyanate with ethyl- 
ene-imine. It is claimed to be 
superior to durable repellents used 
in the U. S. I. G. developed agents 
for application to rayon textiles, 
as well as for incorporation in the 
rayon fiber during manufacture, to 
suppress the swelling tendency by a 
process called hydrophobizing. De- 
scriptions and methods of prepara- 
tion and application of these prod- 
ucts are given in Appendices. Sev- 
eral products were developed by 
I. G. Farben and R6hm & Haas 
which are claimed to be effective 
crease-resistant finishes for rayons. 
They are described in this report. 
Some developments took place in 
the production of resin emulsion 
finishes, delustrants, softening and 
stiffening agents, slip-resistant fin- 
ishes, and yarn sizing agents. Their 
manufacture and_ properties are 
described. 

Text. Research J. Apr. 1946 


Processing Equipment 


textile processing and 
equipment. Francis S. Richard- 
son. O.P.B. Report PB 1573, 
1945; 38 pp.; photostat, $3.00— 
microfilm, 50¢ (through Bib. Sct. 
and Ind. Reports 1, 95 (Jan. 25, 
1946)). 


Information obtained on processes 
at textile finishing and textile print- 
ing plants. Methods of cotton and 
rayon dyeing, of drying, printing, 
ageing and steaming, print washing, 
and finishing are described. Prac- 
tically all types of print colors are 
used, vats predominating. List of 
colors produced and application 
methods are given. Patents of a 
full-width washing machine, a type 
of mandrel bearing for textile print 
machine rollers, and a method of 
heat treatment of textile material 
are given. The use of Astrazon 
colors and studies of the effect 
of heat on synthetic fibers are note- 
worthy developments. Acetate fab- 
tics were printed with ‘‘Astrazons,”’ 
produced by I. G. Farben. These 
colors are made from the basic 
group but have much better light- 
lastness and are extremely bright. 
They are important from the mili- 
tary point of view because the yel- 


German 


lows and reds possess excellent 
fluorescent properties. They can 
be applied to the fabric in a water 
medium, which greatly simplifies 
dyeing and printing of fluorescent 
items. Germans believe that ray- 
ons should not be dried at tempera- 
tures exceeding 110°C; high-tem- 
perature drying damages the syn- 
thetic fibers and detracts from their 
wearability. 


Text. Research J. Apr. 1946 


Rope and Binder Twine 


Rope and binder twine manufacture. 
Ellis Brewster. O.P.B. Report 
PB 1295, 1945; 15 pp.; photostat, 
$1.00—microfilm, 50¢ (through 
Bib. Sci. and Ind. Reports 1, 173 
(Feb. 8, 1946)). 


This report describes plant, ma- 
chinery, processes, and products at 
the following 4 factories manu- 
facturing rope and twine: Inter- 
national Harvester Co., P. Baum- 
hiiter, Steen and Co., and Bremer 
Tauwerk-Fabrik. Process of mak- 
ing paper binder twine was the 
significant new development ob- 
served. Paper was substituted for 
sisal. Rolls of paper (Swedish na- 
trium spinning paper) were treated 
with a paraffin emulsion for water- 
resistance. For one-yarn, twine 
paper was twisted; for 2-ply, it was 
twisted and corded. Twine was 
then dried and polished over block 
paraffin, then packed. Hemp was 
substituted for manila in rope. 
Some experimental synthetic binder 
twine had been made. 

Text. Research J. Apr. 1946 


Testing Methods 


Textile testing methods and equip- 
ment at I. G., Hochst, Frankfort 
on the Main. FE. Gaudreau and 
S. Agatstein. O.P.B. Report PB 
1603, 1945; 233 pp.; photostat, 
$16.00—microfilm, $2.50 (through 
Bib. Sci. and Ind. Reports 1, 174 
(Feb. 8, 1946)). 


Report on machinery and methods 
employed in the testing of textiles 
at the I. G. laboratory at Héchst. 
During the war much of the testing 
was qualitative. Normally, quan- 
titative methods and machinery 
were highly developed. Included 


in the report are photographs, dia- 
grams, charts of data, and explana- 
tions of testing machinery. Texts 
of German standards for the testing 
of fibers, yarns, and fabrics are 
given. These are the results of 
work done by Government research 
institutions and by industry testing 
establishments. They are the means 
for collecting data which can serve 
as foundation for quality standard- 
ization of textile products. 

Text. Research J. Apr. 1946 


Thermoplastics 


The manufacture of thermoplastics 
in plants of the I. G. Farben- 
industrie, A. G., Germany. R. 
H. Boundy and R. L. Hasche. 
O.P.B. Report PB 1069, 1945; 95 
pp.; mimeo., 75¢ (through Bib. 
Sci. and Ind. Reports 1, 69 (Jan. 
25, 1946)). 


The purpose of this report is to give 
a general and integrated picture of 
the German plastic industry, 1940— 
44, with emphasis on, thermoplastic 
polymers and their raw materials. 
Processes are described in detail. 
Characteristics of the German in- 
dustry are: wide use of polyvinyl, 
polyvinyl ethers and _ polystyrene 
types of varying degrees of poly- 
merization, polyolefines, polyamides, 
and plasticizers derived from long- 
chain aliphatic hydrocarbons ob- 
tained by the Fischer-Tropsch syn- 
thesis. The appendix to the report 
gives names of plants investigated, 
trade names of plastics, types of 
plasticizers, sales statistics, phenol 
balance for 1943, plastic produced 
from acetylene, and manufacturing 
capacity for plastics, synthetic rub- 
ber, and fibers. 

Text. Research J. Apr. 1946 


Woolen Cards 


Woolen cards at Thomas Scheuffe- 
len A. G., Ebersbach (Fils), 
Wiirttemberg. J. L. Truslow. 
O.P.B. Report PB 2414, 1945; 
7 pp.; microfilm, 50¢—photostat, 


$1.00 (through Bib. Sci. and Ind. 

Reports 1, 228 (Feb. 15, 1946)). 
A study of a set of woolen cards 
built by C. E. Schwalbe of Werdau 
in Saxony in 1937 which are of 
special design. Main feature of the 
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machine is that the intermediate 
card has a special front which forms 
a lap, similar to that made on a 
cotton picker. The finisher card 
has a back which provides for creel- 
ing 2 laps. These features allow 
evener roving and yarn, and the 
finisher card can be operated while 
the breaker and intermediate cards 
are being stripped on ground, and 
vice versa. Report contains de- 
scription of machinery. 

Text. Research J. Apr. 1946 


Turkey-Red Dyed Yarns 


German turkey-red dyed cotton 
yarns of high fastness. Miles A. 
Dahlen and Raymond A. Pingree. 
O.P.B. Report PB 1727, 1945; 
8 pp.; photostat, $1.00—micro- 
film, 50¢ (through Bib. Sci. and 
Ind Reports 1, 173-4 (Feb. 8, 
1946)). 


Methods used at Wittenstein-Troost, 
G.m.b.H., Wuppertal-Barmen, in 
the production of cotton yarns of 
very high fastness, dyed in turkey- 
red and blue-black shades. Blue- 
black yarns were dyed with vat 
colors in the usual manner, using the 
following formula: 4.0% Indan- 
threne Marine Blue G, Fine Powder 
for dyeing, 0.89 Indanthrene Gray 
M Powder, 0.4% Indanthrene Dark 
Blue BOA, Fine Powder. Process 
for turkey-red cottons, which is 
described in detail in this report, 


requires 3 wks. and considerable 
labor. It may be possible that 
American mills could duplicate 


effects of this process by a simpler 
procedure. 
Text. Research J. Apr. 1946 


Denkendorf Plant 


Zeliwolle-Lehrspinnerei, Denken- 
dorf, Germany. Kyle Ward, Jr. 
O.P.B. Report PB 1309, 1945; 
10 pp.; microfilm, 50¢; photostat, 
$1.00 (through Bib. Sci. and Ind. 
Reports 1, 228 (Feb. 15, 1946)). 


This plant was designed as a re- 
search institute for the entire staple 
fiber industry. Facilities for spin- 
ning staple fiber on both the cotton 
and wool systems are present. 
There are 5,000 cotton and 2,000 
wool spindles. A_ well-equipped 
testing laboratory at 21° C and 65% 









R.H. is provided. A list of sup- 
porting firms is given. This insti- 
tute possessed a collection of very 
good photomicrographs of all Ger- 
man staple fibers as well as of 
many natural and foreign fibers. 
“The range of fibers covered is so 
large as to make the collection 
very valuable.”” An appendix men- 
tioned in the report listing the 
fibers and their properties was not 
received. 2 sets of reports on 
recent research, one on the wool 
system, the other on the cotton 
system, are tabulated. ‘‘These re- 
ports have been translated and the 
translations are on file with the 
Quartermaster Corps.”’ Information 
on staple fibers obtained in an inter- 
view with Mr. Bisinger, the tech- 
nical director, is presented. 

Text. Research J. Apr. 1946 


Woolen Industry 


The German woolen industry.  Al- 
bert E. Otto, Frank W. Dorman, 
and George Y. Jean. O.P.B. 
Report PB 1633, 1945; 14 pp.: 
photostat, $1.00—microfilm, 50¢ 
(through Bib. Sci. and Ind. Re- 
ports 1, 174 (Feb. 8, 1946)). 

Reports information obtained by 

personal interviews and visits to 

mills on German woolen yarn manu- 
facturing, weaving and _ finishing, 
stock and piece dyeing, carpet 
industry, and use of waste material, 
including condition of the mills, 
machine equipment as compared to 

American (generally inferior), and 

processes used. The woolen yarn 

industry in Germany is, according 
to American standards, obsolete. 

There are only 4 carpet weavers of 

any importance in western Ger- 

many, and the industry has nothing 
of value to us. 

Text. Research J. Apr. 1946 


MISCELLANEOUS 
* 


Circuit Breakers and Fuses 


Switchgear for main power and 
lighting. Anon. Silk and Rayon 
19, 776-7, 779 (July 1945). 

A review of circuit breakers, fuses, 

and switchboards employed in tex- 
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tile mills is presented. The fuse 
has many advantages over mech.in- 
ical circuit breaks as it has high 
short circuit performance, rapid 
operation, current limiting effect, 
and low cost. A fuse with a 
striker pin which can be used to 
open contacts on an auxiliary or 
alarm circuit, or to trip out an 
oil or air circuit breaker, is de- 
scribed. A diagram illustrates a 
system employing 3-phase 4-wire 
distribution to supply both 3-phase 
400-volt motors and a_ 230-volt 
single-phase lighting system. 

A. L. Merrifield 
Text. Research J. Apr. 1946 


Steaming Cocoons 


Time-honored method of steaming 
cocoons—why not follow other 
methods? V. M. Appadhorai 
Mudaliar. Indian Text. J. 55, 
808-13, 818 (Aug. 1945). 

Cocoons are steamed to prevent 

piercing due to the emergence of the 

moth. In the cooking process pre- 
liminary to reeling, pierced cocoons 
tend to sink because of the holes and 
consequent taking-up of water, while 
unpierced cocoons float so that the 
cooker can judge proper cooking 
and can attend to the other process 
of brushing and preparation for 
reeling. Full details are given for 
different methods of steaming and 
conditioning the cocoons, and _ for 
preventing or reducing damage due 
to mildew, Dermestes, rats, and 
squirrels. R. K. Worner 
Text. Research J. Apr. 1946 


Colored Cotton 


Russia grows natural colored cotton. 
Anon. Indian Text. J. 55, 867-8 
(Sept. 1945). 

At the Turkmenian Experimental 

Station, cotton is being developed 

in light and dark blues, green, pink, 

and smoke colors. Laboratory tests 
indicate the color is very fast and 
tends to deepen rather than fade 
under action of soap. The brown 
fiber tends to change color under 
influence of sunlight, but the color 
can be fixed with copper and chro- 
mium salts. New varieties of cot- 


ton with a “coarse woolly fiber’’ are 
also being developed. R. K. Worner 
Text. Research J. Apr. 1946 
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Cotton Research 


Cotton needs more research to 
meet competition. George “A. 
Sloan. Am. Wool and _ Cotton 
Reptr. 60, 35, 41, 43 (Feb. 14, 
1946). 

An address before the National 

Cotton Council calling for an in- 

vestment of at least one million 

dollars annually in basic scientific 
research and another million in 
direct development and promotion 
of new uses for cotton. 

H. J. Burnham 


Text. Research J. Apr. 1946 


Properties of Chicken 
Feathers 


Physical measurements on chicken 
feathers. I. Compression tests. 
J. S. Lee, A. M. Reeves, and G. 
F. Stewart. Am. Dyestuff Reptr. 
34, 377-84 (Sept. 24, 1945). 


As an approach to the problem of 
utilization of chicken feathers, which 
at times have been a waste product 
totaling 100,000,000 Ibs. a_ year, 
studies on their physical properties 
have been initiated. Data obtained 
from compression-recovery tests on 
a number of feather types are pre- 
sented; included are permanent 
deformation, filling capacity (fluffi- 
ness), and weight-per-unit-volume 
measurements. Chicken feathers 
showed greater recovery from com- 
pression than goose or duck down as 
the latter have a tendency to mat 
or felt; however, down exhibits su- 
perior filling capacity. 

Kk. S. Campbell 
Text. Research J. Apr. 1946 


Dielectric Heating, 


Dielectric heating fundamentals. 
Douglas Venable. Electronics 18, 
120-4 (1945) (through Chem. 
Abstr. 40, 2797 (Jan. 20, 1946)). 


Dielectric heating is now used to 
dry rayon, wood, foods, and plastics; 
rubber and plastics; to 
bond wood and plastics, one to 
another and to metals. Power re- 
quirements, thermal losses, charac- 
teristics of the load, and types of 
networks for matching the load to 
the oscillator are discussed. 

Text. Research J. Apr. 1946 


to cure 


Fire Fighting 


Carbon dioxide is suitable agent to 
fight textile fires. F. B. Allen. 
Textile World 95, 104-5 (Dec. 
1945). 


A description of methods of fighting 
textile fires with carbon dioxide gas. 
Its use is recommended both in 
portable apparatus and in built-in, 
permanent systems. H. J. Burnham 
Text. Research J. Apr. 1946 


Australian Cotton Industry 


Australia grows, spins, weaves cot- 
ton. Margaret E. Wambsganss. 
Text. Weekly 37, 14, 16 (Jan. 4, 
1946). 

A report on the development of the 

cotton textile industry in Australia. 

In 1944-45, 3,000 bales of cotton 

were grown in Queensland, a drop 

from a high of 12,500 bales in 1938- 

39. In 1943, there were 71 cotton 

textile establishments, double the 

number reported in 1939, with 67 

of them located in New South 

Wales and Victoria. The principal 

products are reported to be towel- 

ling, cotton tweed, denim, can- 
vas, duck, drill, and tire cord. Ex- 

pansion is predicted in the im- 

mediate future. H. J. Burnham 

Text. Research J. Apr. 1946 


British Textile Patents 


Progress in rayons and textile 
auxiliaries. Anon. Silk and 
Rayon 19, 1217-20 (Nov. 1945). 

A brief discussion is given of the 

following subjects: (1) dyeing and 

printing of Bemberg rayons, (2) 

the production of phthalocyanine 

sulfur dyes (B.P. 566,740), (3) tests 
with fading lamps, (4) chemical 
characteristics of rayons and cellu- 
lose materials, (5) making fibrous 
sheet material without weaving 

(B.P. 567,296), and (6) non-felting 

wool and rayon mixture materials 

(B.P. 567,501). A. L. Merrifield 

Text. Research J. Apr. 1946 


Textile Industry of Finland 


Commercial relations with Finland. 
Anon. Text. Recorder 62, 60-1 
(Aug. 1945). 

A review is given of Finland’s im- 

ports of textile products in general 
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and from the United Kingdom; 
competition in woolens; Finland’s 
textile industries; prospects for fu- 
ture import trade and balance of 
trade between Finland and_ the 
United Kingdom. A. L. Merrifield 
Text. Research J. Apr. 1946 


Rayon in India 


Progress of rayon manufacture— 
its possibilities in India examined. 
Rasiklal J. Chinai. Jndian Text. 
J. 55, 909-14 (Sept. 1945). 


A talk. The establishment of a 
rayon industry in India is urged. 
R. K. Worner 


Text. Research J. Apr. 1946 


PATENT REFERENCES 
* 


Aqueous Emulsions of 
Cellulose Acetate 


Aqueous emulsions of cellulose 
acetate. Oskar Huppert. U. S. 
2,382,636 (Aug. 14, 1945). 

This invention has as its objective 

the preparation of aqueous emul- 

sions of cellulose acetate and mixed 
esters and claims a stable aqueous 
emulsion of cellulose acetate formed 
by mixing at 50—-75°C a solution of 
cellulose acetate in isophorone and 
an aqueous solution of gelatine, 
maleic anhydride and_ sulfonated 
castor oil. Uses of this are: the 
impregnation and sizing of fibrous 
materials, fibers, textiles, paper 
coating, adhesives, leather ; for mak- 
ing porous surfaces waterproof and 
water-repellent; as a media for 
dyes and pigments; and for printing 
pastes. _ E. G. Martin 
Text. Research J. Apr. 1946 


Blankets 


Napped fabric and method. George 
S. Radford (to Nashua Manu- 
facturing Co.). U. S. 2,390,386 
(Dec. 4, 1945). 


In order to minimize the shedding 
of fibers in napped fabrics such as 
blankets, thermo-sensitive or sol- 
vent-sensitive fibers are included in 
the original blend. Under the in- 
fluence of heat or solvents, as the 
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case may be, these softened or tacky 
fibers tend to bond themselves to 
other fibers with which they are in 


contact. Upon setting up of the 
softened fibers the upstanding nap 
has the form of a three-dimensional 
network which increases the an- 
chorage and stability of the fibers 
of the nap and also tends to increase 
the resilience and stiffness of the 
nap. 

Text. Research J. Apr. 1946 


Bleaching 


Method of bleaching. Hans O. 
Kauffmann and Paul H. Margu- 
lies (to Buffalo Electro-Chemical 
Co., Inc.). U.S. 2,391,710 (Dec. 
25, 1945). 

The present invention relates to a 
method of bleaching goods com- 
posed of fibers of cellulose, regener- 
ated cellulose, and artificial silks 
that contain colored portions dyed 
with so-called naphthol and related 
dyes, and like colors normally not 
fast to active oxygen bleaching 
solutions containing hydrogen per- 
oxide or other materials of the 
peroxide and percompound group 
that generate active oxygen. 

Text. Research J. Apr. 1946 


Anthraquinone Dyes 


Anthraquinone dyestuffs. Henry 
Dreyfus (to Celanese Corp. of 
America). U. S. 2,381,971 (Aug. 
14, 1945). 

This invention deals with the manu- 

facture of new anthraquinone dye- 

stuffs and is a division of Patent 

No. 2,309,176. The dyestuffs con- 

tain in the nucleus an hydroxy- 

alkyl amino group, which is esteri- 
fied with a lower alkyd mono- 
carboxylic acid together with an- 
other nuclear amino group. 

E. G. Martin 

Text. Research J. Apr. 1946 


Pile Fabrics 


Method of producing double-faced 
pile fabrics and loom used in the 
production thereof. Robert G. 


Kavanagh (to La France Indus- 

tries). U. 

1945). 
Text. Research J. Apr. 1946 


S. 2,391,835 (Dec. 25, 





Setting Crimp in Rayon 


Device for treating filamentary ma- 
terial. Camiel de Brabander (to 
American Viscose Corp.). U. S. 
2,390,572 (Dec. 11, 1945). 


‘An improved apparatus is described 


for heating filamentary material 
for various purposes such as drying, 
partial drying, setting crimp, etc. 
Text. Research J. Apr. 1946 


Fungus-Proofing Textiles 


Method of fungus-proofing textiles. 
Paul George Benignus (to Mon- 
santo Chemical Co.). U. S. 
2,381,863 (Aug. 14, 1945). 


This invention deals with fungicides 
for making textiles permanently 
resistant to fungus attack. The 
textile is impregnated with an 
aqueous solution of the copper salt 
of 8-hydroxy quinoline. The salt 
is solubilized at a pH in the range 
of 2.2-2.7. Later the pH of the 
impregnated textile is raised above 
pH 2.7 and washed to remove any 
water soluble substances. 

E. G. Martin 
Text. Research J. Apr. 1946 


Alkaline Treatment 


Textile treatment. Hans O. Kauff- 
mann, Edward S. Shanley, and 
Robert L. McEwen (to Buffalo 
Electro-Chemical Co., Inc.). U.S. 
2,391,905 (Jan. 1, 1946). 


An improved method for continu- 
ously treating goods with alkaline 
solutions in J chutes having a 
curved discharge portion for retard- 
ing the free passage of the goods 
through the chute. 

Text. Research J. Apr. 1946 


Anti-Slip Treatment 


Process for rendering fibrous tex- 
tile materials fast to slipping. 
Otto Albrecht (to Swiss firm of 
Society of Chemical Industry). 
U. S. 2,390,046 (Dec. 4, 1945). 


It has been found that textile 
fabrics which tend to slip—that is, 
in which the warp and weft threads 
are readily displaced when  sub- 
jected to mechanical stress—can be 
made fast to slipping by treating 
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them with solutions or dispersions of 
compounds of the general formula 


af R—CH:.—Ri 


in which R is the radical of a com- 
pound which is either resin-like or 
may be converted into a resin and 
which contains at least one hy- 
droxyaryl group and R; is a radical, 
preferably the isothiourea radical in 
salt form, which imparts or increases 
solubility in water and which con- 
tains at least one basic nitrogen 
atom, the radical Ri being united 
to a nuclear carbon atom of the 
radical R by means of the CH,- 
bridge, drying them and, if desired, 
treating them at raised temperature. 
Text. Research J. Apr. 1946 


Open-Width Apparatus 


Apparatus for treatment of textiles. 
Albert Mellor and Robert Martin 
(to Celanese Corp. of America). 
U. S. 2,392,939 (Jan. 15, 1946). 

This invention relates to an appara- 
tus and process for the liquid treat- 
ment, in continuous manner, of 
textile fabrics in open width and is 
concerned particularly with an ap- 
paratus which can be used to effect 
such treatments while the fabric is 
under very little or substantially 
no tension. 

Text. Research J. Apr. 1946 


Wash-Resistant Treatments 


Textile treatment. Kenneth H. 
Barnard and Boris Frankfurt (to 
Pacific Mills). U. S. 2,390,235 
(Dec. 4, 1945). 

A process for finishing of cotton 

fabrics and yarns in order to create 

a durable finish which will tend to 

protect the cellulose fibers during 

repeated launderings from the harm- 
ful effects of the usual laundry 
detergents. 

Text. Research J. Apr. 1946 


Yarn Cutting Thimble 


Yarn cutting thimble. John S. 
Smith (to Botany Worsted Mills). 
U. S. 2,392,885 (Jan. 15, 1946). 

An adjustable thimble which cat 

be used by weavers for the quick 

tying of broken threads and cutting 
excess knot ends. 

Text. Research J. Apr. 1946 
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